Technical information for private, trunked and public safety networks. 
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Interference hot spots 


Refine system design to make the 
best use of ISM microwave 


Industrial radio: Moving out the 
hogs at Harley-Davidson 


An INTERTEC™ /PRIMEDIA Publication 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu. has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


Gx 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu US.A 


, (562)404-2700 


©1998 Yaesu USA. Specifications subject to change without notice 


Circle (1) on Fast Fact Card 


E.F. Johnson 
sends a clear signal 
about Project 25. 


Our position is clear: Nobody knows better how public 
safety communications should work than the people who use 
it. These dedicated professionals have spent nearly a decade 
shaping their vision of how public safety communications will 
work in the future—the APCO-initiated Project 25 suite of 
standards. E.E Johnson respects and applauds their efforts. 


Our commitment is firm: £.£ Johnson Company is 
redoubling its commitment to Project 25. We were an original 
signatory to the Project 25 process. We were one of the first 
manufacturers to publicly demonstrate P25 Common Air 
Interface products. We're already the #2 manufacturer of 
Project 25 conventional products. And now, E.F Johnson: 
@ Has just released System 3 trunking radios with 3600 
bps P25 CAI. 
@ Will roll out additional Project 25 trunking terminals 
and infrastructure products. 
m Supports Project 25 for the new 700 MHz band. 


It's your Choice: This is not the time for quick fixes or 
wireless technology that’s unfamiliar and unproven in U.S. 
public safety applications. Public safety communications 
provide a lifeline that thousands of law enforcement officers, 
firefighters, and paramedics depend on every day. 


The Project 25 standards are your standards, developed by 
you and your APCO colleagues. E.E Johnson stands with you, 
remaining firmly committed to the goal of interoperable public 
safety communications across the U.S.—the goal of Project 25. 


@EFlohnson 


299 Johnson Avenue, Waseca, MN 56093 
Viking heacvEFJohnsan lage is 4 ]- 800- 62 ]- 2945 


fegistered trademark of £.F Jahnson Company. . 
32000 BE vonngeo Coma Fax 507-835-8356 ¢ www.efjohnson.com 
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On the cover: A project to supply noise-canceling headsets with boom microphones for firefighters in South Carolina is 
described in “Technically Speaking” on page 18. Cover design by Scott Dolash, art director. Photo courtesy of South 
Carolina Forestry Commission. 
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For over 20 years, TXRX Systems has built 
a reputation for quality, innovation, and 
reliability in mobile radio, personal commu- 
nication, transportation, public safety, and 
other services in the 100MHz to 1GHz 
range. From below-ground to tower-top, 
TXRX components and systems offer cost- 
effective, superior performance. 


800 & 900 Mbz Airline Combiners 
e Broadband Design 

e 175 watts 

e Modular Expansion 


Progressive Hybrid Combiners 
e Lower Insertion Loss 
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e Compact Design 
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EDITORIAL 


What’s the TETRA and Project 25 flap all about? 


Hardly anyone who has something to 
do with public safety communications 
agrees about anything when itcomes to 
TETRA’s features and capabilities vs. 
those of Project 25, the definition of 
“interoperability,” the standards-setting 
process, and who has to license TETRA 
intellectual property rights and why and 
when and for what. Ready? Let’s begin: 

The “Project 25” U.S. standard for 
public safety digital radio may be the 
best chance to achieve interoperability 
among federal, state and local juris- 
dictions for services that protect life 
and property. 

Interoperability is so important that 
some detest the idea that at this late date 
TETRA, acompeting digital technology 
from Europe, might enter the field if it 
isn’t modified for interoperability— 
whether some potential users want it 
modified or not. 

Interoperability proponents have fed- 
eral support, The FCC may require the 
use of Project 25 equipment in the new 
7OOMHz public safety band. 


European interoperability 

Europe can achieve public safety and 
commercial interoperability throughout 
the continent on its new private mobile 
radio service band (380MHz—400MHz) 
and its commercial mobile radio service 
band (410MHz—430MHz), among other 
frequencies. The fastest-growing inter- 
operable systems use a European stan- 
dard originally called Trans-European 
Trunked Radio and renamed as Terres- 
trial Trunked Radio (TETRA). Yet, a 
competing, non-compliant digital tech- 
nology has won 500,000 users in Europe 
and elsewhere, and it is not 
interoperable with TETRA. More about 
that later. 

Some European governments inter- 
pret a European Union Treaty provision 
as requiring them to deploy only 
TETRA. In 1996, the United Kingdom’s 
Home Office limited bids for its national 
police and emergency service network to 
TETRA suppliers. It awarded the $2.1 
billion contract to British Telecom. 


For the news story about manufacturers’ 
efforts to bring TETRA to North America, 
log on to www.mrtmag.com. 


The site is about to be upgraded. If the 
“Online Extras” button is still there, click 
on it for the story. 


Matra Nortel, the French manufac- 
turer of TETRAPOL, the competing and 
similarly named—though fundamen- 
tally different—digital technology. is 
challenging the exclusive procurement 
of TETRA and has some support from 
the European Commission. Matra Nortel 
argues that TETRAPOL’s frequency- 
division, multiple-access (FDMA) tech- 
nology is “equivalent” to the TETRA 
standard. As such, the company argues 
that government contractors must evalu- 


ate their tenders or they would breach 
European Union Treaty rules on the free 
movement of goods and services. 

Despite separate European and U.S. 
decisions that favor interoperability with 
home-grown standards, some European 
manufacturers want the North American 
market opened up. 

The interesting twist to all of this in- 
volves the different performance and ca- 
pacity of time-division, multiple-access 
(TDMA) and FDMA technologies. 
TETRA is TDMA; Project 25 (Phase I) 
and TETRAPOL are FDMA. 

Europe is more densely populated 
than the United States. [t has few areas of 
sparse population as compared to our 
western states. Most of its public safety 
agencies, especially police departments, 
are organized into larger departments at 
federal and state levels. It doesn’t have 
the many small municipal departments 
(those with only a few officers) that are 
common in this country. 

This difference is important because a 
persuasive case has been made that 
FDMA serves small user groups and 
sparsely populated areas better, in part 
because it can be implemented with 
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fewer channels when a small system fits 
the need. TETRA produces the equiva- 
lent of four channels in a 25kHz band- 
width as a minimum. Its infrastructure 
may require more sites for equivalent 
coverage to FDMA. TETRA reuses fre- 
quencies in multisite networks (and thus, 
might need more frequencies), either re- 
ducing the need for simulcast or com- 
pensating for its inability to simulcast, 
depending on how you look atit. 


Which is better—and why? 
According to an older report writ- 


) ten by an ETSI working group, for 


fewer than [0 channels per site and 


| wide-area coverage, FDMA is supe- 


rior. For more than 15 channels per 


| site and limited area coverage, TDMA 
is superior. Even so, systems with few 


channels and increasingly sophisti- 
cated data applications could benefit 


© from TETRA's ability to aggregate, 
- on demand, 
| 28.8kbps “high-speed” data capability. 


four time-slots for 


Some U.S. jurisdictions are densely 
populated and have large public safety 


» agencies. Several European-based 


manufacturers want to offer TETRA 


~ to them. 


These manufacturers want to serve 
U.S. commercial users, too. TETRA 
was designed with public safety and 
commercial users in mind; Project 25 
Was not. 

TETRA can be modified to fit Project 
25’s Phase I] 6.25kHz-and-equivalent 
narrowband standard. Committees in- 
volved with the standard have begun 
working on the modification. Commer- 
cial users don’t need the modification. 

Manufacturers would rather not 
modify their products, in part because it 
will raise the price. The difference in 
price between FDMA and TDMA prod- 
ucts is expected to be a key selling point. 

With respect to public safety, it will 
come down to individual agencies mak- 
ing their own radio communications sys- 
tem procurement decisions based on 
what’s most important to their opera- 
tions. If some forgo interoperability, it 
will be despite every effort being spent to 
make it available. 


Dn Basha 


Editorial director 
don_bishop@intertec.com 
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Government, and Business 

systems is second to none. 


Contact Telewave today at 
1-800-331-3396 and discuss 
your system requirements 
with our sales engineers. 
Or visit our website at 
www.telewave.com 
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ie Project 25 technolo 
ithout getting snaked 


For real value in a Project 25 radio, opt for technological liquidity. Unlike other radios, the Racal 25 is 


designed to adapt to change simply by upgrading software. That means cost-effective migration to the 
latest system improvements and advanced encryption like Triple DES or AES without hardware changes. The Racal 25 also 
gives you multimode shadow channel operation, cloning, keypad programming and lithium ion smart battery technology. all in 


the smallest, lightest, toughest submersible package. So don't sink money into obsolescence. Stay on top with the Racal 25. 
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Racal Communications, Inc., 5 Research Place, Rockville, MD 20850 www.racalcomm.com 1-800-258-4420 RACAL 


Federal agencies can order Racal 25 on Department of the Interior Narrowband Radio Contract #N660-C98-1007. 
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Glad | made it 


Murphy’s Law had me firmly in its grip this year on my 
way to APCO. In fact, it probably terrorized several travel- 
ers this year with ever-increasing canceled flights and de- 
lays. My flight to Boston was canceled, stranding me in 
Chicago, and when | called my hotel to tell them Id be late, 
my room had been canceled. (Don’t ask me why.) They 
could accommodate me for that one night, however. 

I finally arrived in Boston about 10:30 p.m., and United 
was only operating one small luggage belt, which was hav- 
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for “tor Fa as is ; 
~ —Reliable Dispatching 


Lietsxcyy 


New Vega C-1610 Six Line a. 
Console with DSP 
Architecture. 


* Dual sequential ‘Tone Line 
Module cards for up to 6 lines 


* Flexible line configuration for 
either a dedicated two- or 
four-wire full duplex circuit 


or local control keying 


For all the details, ust call 


1-800-752-7560 


or fax (402) 467-3279 
Email; vega_signal@earthlink.net 
www.vega-signaling.com 


Mev | |. 
TELEX. Communications, Inc. 
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* Vacuuin florescent display 


* Squelch and Line activity indicators 
flash upon detecting audio 


* Optional desk microphone, headset, 
handset or gooseneck 


¢ And much more! 
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ing mechanical problems. SoI stood 
around the luggage belt with passengers 
from three other full flights for an hour 
and a half. 

] was relieved when at about mid- 
night, my bag showed up. I don’t know 
what flight it came in on, but at least it 
was there. I snatched it up and headed 
for the taxi stand, But the line for taxis 
stretched along the building as far as I 
could see .... 

The next morning, the concierge called 
my room and said the hotel could not ex- 
tend my stay. So, the only thing I could do 
was get up and go to the conference. 

Guess what? Registration couldn’t 
find my name when I went to pick up 
my badge. (It just follows with the rest). 

Other than that, APCO was a success 
this year (1 did get in). The good nature 
of the attendees and exhibitors quickly 
brought me out of my self-pity. (Several 
people offered to share their rooms with 
me.) The convenience of the Hynes 
Convention Center made up for the 
other inconveniences. The number of 
booths was tremendous—too many to 
visit, but public safety communications 
officials could easily find something 
they were looking for. 

The FCC even participated in APCO 
this year to a larger extent than I’ve seen 
before. Commissioner Gloria Tristani 
gave the keynote address, and Thomas 
Sugrue and D’ Wana Terry of the Wire- 
less Telecommunications Bureau par- 
ticipated in a regulatory Q & A panel. 

One of the big questions was regard- 
ing the encumbered nature of the 
700MHz band. The year 2006 is a long 
way away, and no one could seem to tell 
us if the band was going to be cleared 
any earlier than that. My magic eight- 
ball says, “Outlook not so good.” 
Tristani herself said, “We will need to 
find additional spectrum to carry for- 
ward the public safety mission.” 

Other important issues were covered 
all over the conference, on the show 
floor and in sessions, such as the arrival 
of TETRA, 800MHz interference, 9-1-1] 
issues, convergence and voice over IP. 

All in all, when I asked the magic 
eight-ball if | would ever have such an 
experience again, it answered, “Cannot 
predict now.” 

—Nikki Chandler 
Senior Associate Editor 
nikki_chandler @intertec.com 
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Whether your system needs indoor 
or outdoor wireless testing... 


Berkeley has the solution! 


INDOOR MICROCELL TEST EQUIPMENT 


Monge 


SIGNAL STRENGTH 
METER 
For indoor sweeps 

by propagators. ‘ 
* Internal memory stores signal strangth Ge 
@ Scans up to 21 channels 
* Displays best 3 channels simultaneously 
© Outputs data toa PC with a serlal cable 


© Audio can be heard through the headphones > 


or internal speaker 
® Includes rechargeable Ni-Cad battery/charger 


www.bvsystems.com/drivetest 


CLASS A 
TRANSMITTER SERIES 
For measuring signal propagation, 
positioning antennas, setting power 
levels or validating coverage. 
Available in either 25 Watt Class A, 


or 45 Watt Class A (10 or 20 Watt 
Class A for PCS) FCC Type Accepted 


Built-in agile frequency synthesizer 
Power control in 0.1 dB increments 
Remote controllable 

VSWR antenna protection 

Weighs 25 pounds 


The fs 
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1.WATT & PORTABLE 
TRANSMITTER ——— 
with REMOTE-CONTROL ¢ 
For indoor coverage testing. 
--¢ Dynamically adjustable power control 


from 1‘milliwatt to 1 watt output! 


* Infrared ramote control adjusts power 


with backlight 
* Battery operated 


——— 


DUAL MODULAR 


RECEIVER 


Two Independent 

Receivers 

Measures RF propagation coverage 
and detects “RF Shadows”. 


Dual modular receivers and 12-channel GPS allow 
users to swap various bands while in the field 


High measurement rate, more than twice that of 
Dr. Lee's recommended 40 A plus distance averaging 


Removable, rechargeable Li-ion battery system found on 
standard PC laptops 


Removabie 8 MByte compact flash memory system 
for data storage and X/Y coordinate data 


Weighs only 7 pounds fully loaded with USB and Serial 


Fax: 732-548-3404 + E-mail: info@bvsystems.com 
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output, frequéncy and on-off >25 feet 
© Super bright 128 x.128 graphic LCD 


RUGGED HAND-HELD 


SIGNAL STRENGTH 
METER 


Measures RF propagation coverage 


and.detects. “RF Shadows”. 


High measurement rate, more than twice 
that of Dr. Lee’s recommended 40 4 
Internal eight channel differential GPS 


Removable PCMCIA memory system for 
post processing data import te a PC 


Models Available: 


PAGING (POCSAG/FLEX) 
1S-136 CELLULAR 
GSM ISM 

LMR PCS 
iDEN/SMR -WCS 
ETACS IVDS 


Custom frequencies 
available upon request. 


Coin-flip candidacy 


By Robert H. Schwaninger Jr. 


With the increasing flow of rhetorical 
rhubarb filling our TV sets as political 
parties begin posturing for our favor, it be- 
hooves us to take the time to consider our 
choices. After all, we live in a republic 
that favors regulation, taxa- 
tion and telecommunica- 
tions—when the carrier is co- 
lossal. Thus we are directly 
affected by the policies of the 
White House occupant. Who 
gets the keys to the mansion 
must then concern us. 

First, there is the smirky 
and apologetically smarmy 
entrant from Texas, who has 
tried to assert that his acu- 
men is not an issue and that 
his choice for veep is nota 
throwaway. We are attracted 
to his easy style and the con- 
fidence that his contributors 
have shown. However, we 
note that his party's congres- 
sional record is replete with 
auctions, mega-mergers and 
diminishment of the effec- 
tiveness of the antitrust laws. 

Second, there is the stiff 
from Tennessee, who has 
participated in shaking 
down nuns for political 
contributions while his 
wife rails against dirty lyr- 
ics on rock songs. We are 
attracted to his forthright 
posture, yet we cannot rec- 
oncile it with his record. 
However, we note that his 
party gave us the likes of 
Reed Hundt, which was 
akin to inviting Freddie 
Krueger to remove a Sty. 

This choice isn't going to be easy. 
Each of the candidates has so little going 
that the race appears to be between treed 
political possums, pulling hand-over-tail 
toward the silver chalice of victory that 
is awarded to the least self-destructive. 
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Schwaninger, MAT‘s regulatory consultant, is the 
principal in the law finn of Schwaninger & Associates, 
Washington, which is counsel to Small Business in Tele- 
communications, Schwaninger is also a member of the 
Radio Club of America, 


i) 


IN THE PUBLIC INTEREST 


And each mandate-seeking marsupial 
has upon his back a veep-baby who is 
trying to help, but still must be carried. 
The Texan has teamed with the Wyo- 
ming war wonk, who attempted to iden- 
tify a Mideast victory as a no-fly zone, 
while an oily tin dictator thumbed his 
nose across the designated parallels. We 


ree) 


“No matter how many times | flip it, 
it Leeps standing on the edge.” 


could have “bought” Iraq with another 
two-weeks of firepower. Instead, we de- 
cided to lease a right-of-way with no 
end to the terms of the agreement. 

The Tennesseean linked up with the 
Connecticut reformer, who admonished 
President Clinton for his escapades from 
the floor of the U.S. Senate. He de- 
nounced the randy guy from Hope, AR, 
then hooked up with Slick Willie’s 
underboss. I’m not sure how that works. 

So, who do you vote for? [haven't got 
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aclue. My experience with both sides of 
the aisle is wholly inconclusive and my 
guess as to which form of abuse is worse 
is only that: a guess. So ask yourself 
these questions: 

Q1: Do you believe that Congress 
should be entitled to judge the eligibility 
of persons seeking to construct and oper- 
ate radio systems purely on 
the basis of auction receipts? 

Q2: Do you believe that all 
persons who hold an FCC li- 
cense should chip in to buy 
computer systems for every 
school child in America, re- 
gardless of the size or re- 
sources of the licensee? 

Q3: Do you think it is im- 
possible for public safety to 
ever have enough spectrum to 
operate its systems, therefore, 
government should find more 
and more channels for this 
purpose? 

Q4: Does your mind go to- 
tally blank when you hear the 
words “business and indus- 
trial radio” so that any phrase 

said thereafter sounds like 
“wa-wa-wa-wa....” (Think 
Charlie Brown’s teacher)? 
QS5: Do you think that the 
most important duty of every 
politician is to get reelected? 

Q6: Do you believe that 
when in doubt, Congress 
should ask the broadcasters 
what to do with spectrum? 

Q7: Do you support the 
ban on auctions of spectrum 
for operation of broadcast 
stations, cable television sta- 
tions, LEC authority and ev- 
ery other kind of use—except 
land mobile radio? 

Q8: Have you ever found yourself 
covering up an affair while denouncing 
someone else for their unholy infidelity? 

If you answered in the negative to each 
question posed above, you have provided 
yourself with no guidance whatsoever in 
the upcoming election for top executive. 
Each of the questions would, if answered 
honestly, receive a resounding “Yes!” from 
Democrats and Republicans. Even the 
Green Party would sell land mobile spec- 
trum. They'd just use the proceeds to 
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...POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


151765 E151765 


Als CE 


—, SPECIAL FEATURES: PROTECTION FEATURES: 
ae + HIGH EFFICIENCY SWITCHING TECHNOLOGY + CURRENT LIMITING 
SPECIFICALLY FILTERED FOR USE WITH * OVERVOLTAGE PROTECTION 
COMMUNICATIONS EQUIPMENT, FOR ALL » FUSE PROTECTION. 
FREQUENCIES INCLUDING HF + OVER TEMPERATURE SHUTDOWN 
MODEL SS-10TK » HEAVY DUTY DESIGN SPECIFICATIONS: 

+ LOW PROFILE, LIGHT WEIGHT PACKAGE INPUT VOLTAGE: 115 VAC 50/60HZ 

+» EMI FILTER OR 220 VAC 50/60HZ 

» MEETS FCC CLASS B SWITCH SELECTABLE 


OUTPUT VOLTAGE; 13.8VDC 


AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


MODEL SS-12iF 
MODEL $S-18 


MODEL SS-25M 


DESKTOP SWITCHING POWER SUPPLIES 


MODEL CONT. (Amps) Ics SIZE (inches) Wt.(Ibs.) 
SS-10 7 10 Wex6x9 3.2 
SS-12 10 12 1%x6x9 34 
SS-18 15 18 14x6x9 36 
SS-25 20 25 24x7x 9% 42 
SS-30 25 30 TAx7x 9% 5.0 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 
MODEL CONT. (Amps) Ics SIZE (inches) Wt.{lbs.) 
SS-25M* 20 25 24x7x9% 42 
$S-30M" 25 30 B%x7 x 9% 50 


RACKMOUNT SWITCHING POWER SUPPLIES 

MODEL CONT. (Amps) Ics SIZE (inches) Wt.{Ibs.) 
SRM-25 20 25 3 x 19x9% 65 
SRM-30 25 3x 19x9 70 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) Ics SIZE (inches) Wt(Ibs.) 

SRM-25 20 25 3x 19x 9% 6.5 

SRM-30 25 30 BAK 19x 9% 7.0 


MODEL SRM-30 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 
MODEL CONT, (Amps) Ics SIZE (inches) Wt.(Ibs.) 

SRM-25A-2 20 25 3% x 19x 9% 10.5 

SRM-30A-2 25 3 x 19 x 9% 11.0 


WITH SEPARATE VOLT & AMP METERS 


MODEL CONT. (Amps) Ics SIZE (inches) WL(ibs.) 
SRM-25M-2 20 25 34x 19x9% 10.5 
SRM-30M-2 25 30 3%x19x 9% 11.0 


MODEL SRM-30M-2 


NEW SWITCHING MODELS 
$S-10GX, SS-12GX 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW 
EF JOHNSON AVENGER GX-MC41 


EF JOHNSON AVENGER GX-MC42 SS-18GX 
EF JOHNSON GT-ML81 SS-12EFJ 
EF JOHNSON GT-ML83 SS-18EFJ 
EF JOHNSON 9800 SERIES SS-10-EFJ-98. SS-12-EFJ-98, SS-18-EFJ-98 
GE MARC SERIES SS-12MC 


SS-10MG. SS-12MG 
$S-101F, SS-121F 


GE MONOGRAM SERIES & MAXON SM-4000 SERIES 


MODEL SS-12SM/GTX ICOM IC-F11020 & IC-F2020 


KENWOOD TK760, 762, 840, 860, 940, 941 SS-10TK 

KENWOOD TK760H, 762H $S-12TK OR SS-18TK 

MOTOROLA LOW POWER SM50, SM120, & GTX SS-10SM/GTX 

MOTOROLA HIGH POWER SMS0. SM120, & GTX SS-10SM/GTX, SS:12SM/GTX, SS-18SM/GTX 
MOTOROLA RADIUS & GM 300 SS-10RA 

MOTOROLA RADIUS & GM 300 SS-12RA 

MOTOROLA RADIUS & GM 300 SS-18RA 

UNIDEN SMH1525, SMU4525 SS-10SMU, SS-12SMU, SS-18SMU 

VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 SS-10V, SS-12V, SS-18V 


MODEL SS-IDEFJ-98 


“ICS — Intermittent Communication Service 
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Add Receiver V 
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* DSP receiver voting improves portable radio talk-back. For more information: 
* Maximum 36 sites per channel. JPS Communications, Inc. 
* Provides remote keying of transmitters, transmitter cae aap 
selection/steering, multicast and receiver grouping. or (919) 790-1011 
* Console TX audio input with EIA Tone Remote decodin : (04 5s 
p 9 fax: (919) 790-1456 
capability. email: jps@jps.com 
* Adjustable audio delays to compensate for link paths web: www.jps.com 
tone-keying delays. 
* Receiver Voting for LTR Trunking. 


| _ JPS Communications, Inc. 
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www.advanced-battery.com 


Advanced Battery Systems, Inc. 
Holbrook, MA 
(800) 634-8132 Fax (781) 767-4599 
e-mail: periphex@ aol.com 
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extend the school lunch program to cover 
feeding spotted owls. 

So, what am I going to do? This 
quandary resurfaces every four years 
to mock and beguile me. One siren 
calls to the right and the other to the 
left, both luring me toward the rocky 
shoals of partisanship while dashing 
my hopes on the shores of uber-politi- 
cal greed and expediency. 

My patriotism is challenged and my 
sense of duty beckons me toward the 
polling booth while my stomach tight- 
ens. Standing before the levers that will 
mark my choice, I will pause—because 
I am not convinced. I am not comfort- 
able. I am torn between the desire to 
“waste” a vote by writing in the name of 
someone | deem more worthy of respon- 
sibility and the knowledge, but knowing 
that this honest act is a silent one, un- 
seen to all, and will not change a digit 
in the tabulated outcome. 

With quiet deliberation, I decide what 
course to take, and it is a two-handed ef- 
fort, employing both the left and the 
right wings of my body as symbols of 
my political leanings, which resemble 
more a willow in a storm than a stan- 
chion of one-sided conviction. 

With one wing I reach up and slowly 
pull the lever that will mark my partici- 
pation in this most noble of patriotic 
acts. And with the other wing I will reach 


up and pinch my nose to record my opin- 
ion of the primary system’s failings that 
has caused these two packaged players 
to be pushed onto the public. 

What price democracy? What price 
freedom? What a coin flip of conscience 
that has me wanting to climb under my 
bed, assume the fetal position and cover 
my tired eyes. I haven't felt this way for 
four years. a 
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QUR COMPETITORS DONT WANT 
YOU TO KNOW THAT OUR NEW 
COMBINED S1V/RADIO DISPATCH 
SYSTEM COSTS UP T0 886 LESS, 


Moducom’s revolutionary high 
technology lowers prices on E911 
and Radio dispatch systems by 

%! And the competition doesn’t 
like it. Here’s why. 


ESI AND RADIO DISPATCH 
NOW IN A SINGLE SYSTEM. 


The new UltraCom 2000™ — is 
E911 and radio dispatch together, for 
the first time, in a single software 
application within a console system. 
Built by us from the ground up - not 
pieces of old proprietary technology - 
but an all digital 32-bit Windows NT 
system. Telcordia & NENA compliant. 
handling both E911 and ADMIN lines. 


LENS HARDWARE. LESS 
SOFTWARE. LESS COST. 


A single system means lower ini- 
tial costs than two separate sys- 
tems. A single system is simpler. 
reducing both complexity and 


| THE ULTRACOM 2000 SAVES MONEY BY SUPPORTING 
DUAL SCREEN DISPLAYS OF BOTH E91 1 (RIGHT) 
AND RADIO (LEFT) ALL ONE SINGLE COMPUTER. 


learning curves. Trouble shooting 
costs can be reduced up to 50% 
with our built-in MEDIC diagnos- 
tics. Software upgrades are always 
free and downloaded from the web. 
If you choose to buy only one com- 
ponent of the system. either £911 or 
radio dispatch. you can add the 
other later and still save money. 


MORE RELIABILITY. MORE 
FLEXIBILITY. MORE SAVINGS. 


E.911 information is buffered at 


each position if the server is 
unavailable. thus saving you the 
cost of buying a redundant server. 
All LOL data is archived on 
DVD-RAM. Our fully user-pro- 
grammable touch screens means 
you decide how your screens look 
based on how you work. For 


ALI and ANI windows 
can be brought up only when 


example; 


needed, One set of integrated tools 
allows you. not the factory, to 
make system changes. Our single 
system integrates easily with CAD 


and other systems. 


ONE CALL COULD SAV Ege" 


Contact us to find out what our 
competitors dont want you to 
know — saving up to4##% on a 
91 1/Radio Dispatch System. 


mMonUcom 


COST EFFECTIVE NOW. 
MORE COST EFFECTIVE OVER TIME, 


DEMO OUR SINGLE SYSTEM SOFTWARE AT. WWW.MODUCOM. com ‘OR 818- 


MODULAR COMMUNICATION SYSTEMS, INC, 13309 SATICOY ST, NORTH HOLLYWOOD, CA 91405 ae ape 
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Why things go wrong... 


..and why they stay that way 


By David O. Dunford 


Years ago, we were studying hyper- 
bolic functions in Mr. Smith’s algebra 
class when he related a story about the 
application of limit theory, The story 
explains that if a boy and a girl are fac- 
ing each other 100 feet apart and then 
move toward each other in a sequence 
of steps, each step being one-half the 
remaining separation, that they will 
never actually touch but will 
be close enough for “all prac- 
tical purposes.” 

In public safety communica- 
tions, it seems that system con- 
struction and project manage- 
ment often suffer the same fate. 
Our work product may not be 
complete, but it usually gets 
“close enough” for all practical 
purposes. There are a variety of 
unseen effects and uncontrol- 
lable (or at least unexplain- 
able) external forces that seem 
to affect this process of incre- 
mental system improvements, 
which we call a “project,” and 
I hereby offer several observa- 
tions for the non-public safety 
reader, hoping to provide in- 
sight into our collective plight. 

First, we're part of govern- 
ment. That means we're ac- 
countable for our actions and 
every dollar spent. To exceed the budget 
is an unpardonable sin. (Many years ago, 
civic volunteers in a neighboring city 
held a pancake breakfast, the profits 
from which were used to purchase two 
PTT foot pedals, one for each of their 
department’s two new radio consoles. 
Discretionary budget funds available? | 
don't tink so.) 

Another story, which should also be 
near to Radioman’s heart, involves a 
community whose police chief hada 
flawed understanding of radio equip- 
ment: He earnestly believed that “solid 
state” actually meant “never needs re- 
placement”—and the HT-200’s hadn’t 
been. In all cases, the users must live 
with the effects, good or bad, of this 


governmental process. 

Suppose that we actually get a project 
budget moving and a groundswell of 
support behind the effort—what next? 
(Note: a groundswell is a city council 
member hearing from one constituent.) 
The first thing on the agenda is usually 
a “needs assessment,” which is the name 
given to a list of problems everyone has 
known about for several years. Next 
comes “system design,” which is the 
name given to a list of improvements 


that everyone, except the consultant, has 
known about for several years. Then 
comes the real art in public safety com- 
munications system projects: accurately 
eslimaling a budget figure. As system 
managers, we must remember that the 
budget may take some time to get ap- 
proved and that not everyone likes pan- 
cakes for three meals a day. 

Being a public safety user in a world 
of commercial providers can also put us 
at a disadvantage. Negotiating for roof- 
top antenna space, or an entire tower 
site, in an environment driven by free- 
market forces can quickly deplete a lo- 
cal community's rental budget. A 
lowband antenna atop an RF-noisy grain 
elevator isn’t always an acceptable al- 
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ternative, either. Our collective posture 
as “the good guys” doesn’t carry much 
weight with a sharp-nosed real estate 
agent or a distant tower rental rep. Also, 
most agencies don’t have the benefit of 
a Washington attorney to help them 
wade through licensing snags or FCC 
paperwork and processing snafus. 
(Note: The low-frequency hum you hear 
through the phone when actually speak- 
ing with these fellows in the rarefied 
Potomac atmosphere is really just the 
meter running.) One effect of this entire 
“government process” is that siting er- 
rors may not be readily corrected. If we 
initially “guess” wrong about antenna 
placement or tower siting (engi- 
neers call this a “propagation 
prediction anomaly”), we might 
be stuck with a five-year lease 
period during which to contem- 
plate our alternatives. 

One option is to contract 
with an engineering consult- 
ant as part of system plan- 
ning. But the engineer’s bent 
for excruciating detail can 
create a professional services 
contract that makes the actual 
site lease look like an 1.0.U. 
stuffed inside a Coke ma- 
chine. Two agencies once 
embarked on a joint, slow- 
growth 800MHz trunking sys- 
tem that was planned as a 
single-site system. I discussed 
with the consultant a known 
“dead spot” several miles 
from the site, and his reply 
was that the problem would 
be solved by “creative engineering.” 
The final solution actually required 
“creative financing.” (See budget op- 
tions, above.) 

These are only a few of the pitfalls 
(and pratfalls) public safety profes- 
sionals face in shepherding along a 
project, and we haven’t even talked 
about computer consultants or inte- 
grated AVL-CAD systems. I laud each 
of you for your efforts—but mostly 
for your persistence. a 


Dunford, MAT's public sufety consultant, is manager 
of technical services for the Lenexa, KS, police depart- 
ment. He is a member of the Association of Public-Safety 
Communications Officials-International. [You can email 
him at mrt@intertec.com, | 
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Get complete information on IFR’s new 2975 

digital radio test platform at P25.com. Also 
at P25.com — a Project 25 Resource Center 
for the latest news and Info, plus learn more 


about IFR, the leader for PMR testing. 
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A better choice for P25 testing 


With the release of the new 2.7 GHz 2975 digital radio test platform, 
IFR delivers an easy and accurate solution for testing Project 25 
radios, terminals, repeaters and base stations. For Phase I testing, 
you need capabilities to test C4FM, Common Air Interface 
interoperability, LMBE vocoder, and support of Type III encryption. 
The 2975 delivers. Yet, for all its sophistication, the 2975 is 
incredibly easy to operate. The result is a complete Project 25 test 
solution that’s ready today, and provides a software-driven upgrade 
path as future test requirements evolve. Add IFR’s extensive radio 
testing experience and the 2975 is a better choice for Project 25 
testing. Visit our dedicated Project 25 website at p25.com to learn 


more about the new 2975 digital radio test platform. 
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Understanding wireless 
communications in public safety 


Concluding excerpts from a guidebook to technology, issues, planning and 
management for public safety communications professionals. 
This month: Wireless communications options. 


By Kathy Ime] and James W. Hart 


Editer’s note; Through the National Law En- 
forcement and Corrections Technology Center- 
—Rocky Mountain Region (NLECTC—RM), a 
program of the National Institute of Justice, au- 
thers Imel and Hart have prepared a guidebook 
to help both new and experienced public safety 


communications managers over the hurdles of 


system procurement and operations, 

The September issue of MRT presented ex- 
cerpts from Part I of that 135-page book con- 
cerning “Planning and managing a communi- 
cations project.” Parts 2 and 3 discuss “Wire- 
less communications technology” and “Wire- 
less communications issues,” respectively, This 
month we conclude our excerpts with a look at 
Part 4—“ Wireless communications options,” 
which discusses voice system options, data sys- 
tem options and the latest developments in com- 
munications technology. 

The target audience for this guidebook con- 
sists of those middle and upper managers who 
are responsible for funding and/or managing 
communications at their agencies, but who have 
little or no technical background in wireless 
technology. Information on obtaining a copy 
of the complete work appears in the auth- 
ors’ credit. 


Understanding 
Wireless 
Communications 
in Public 
Safety 


A Guidebook to 
Technology, Issues, 
Planning, and 


<2) 'jhe, Management 


Weighing your options 

This section looks at the options pub- 
lic safety agencies have for wireless 
communications, including the pur- 
chase of their own radio components 
and systems. The authors also have in- 
cluded examples in which local govern- 
ments have used commercial services. 

One special case is described in 
which a tower and radio supplier pro- 
vided radio communications to a town 
by entering into an agreement to use 
some of the town’s high-elevation real 
estate for commercial radio develop- 
ment in return for dedicated government 
radio systems. Examined are the many 
commercial voice and data services 
available to law enforcement, including 
cellular and PCS. CDPD, SMR/ESMR 
and data networks. 

Networks are complicated. They con- 
sist of three generic components: hard- 
ware, software and middleware. Hard- 
ware consists of radios, modems and 
laptop computers; software is the pro- 
gramming that runs the radio control- 
lers, modems, and laptop computers; 
and middleware is the (software) glue 
that interconnects all the components. 
Middleware must be selected that 
supports the required hardware and 
software protocols. 
> A reminder — All radio systems 
should be carefully checked to make 
sure they have the coverage you need. If 
you are purchasing a new system, make 
sure that the supplier gives you written 
assurances that the system meets your 
needs. If you need to communicate with 
hand-held radios in reinforced concrete 
buildings, make sure the supplier knows 
and makes calculations taking that into 
account. There are independent consult- 
ants who also can perform these calcu- 
lations if you need a verification check. 
If the radio network is already con- 
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structed, borrow or rent equipment from 
the supplier and make sure the coverage 
satisfies your requirements. 


Dedicated radio systems 

Dedicated public safety radio systems 
include all radio technologies, ranging 
from conventional FM simplex and 
repeater systems to complex and expen- 
sive trunked wide-area analog and 
digital radio systems at all of the two- 
way frequencies, 

There are many suppliers for public 
safety radio systems. Three companies, 
however, have supplied and continue to 
supply the majority of public safety ra- 
dio systems: Motorola, Com-Net Erics- 
son, and the E.F. Johnson division of 
Transcrypt. 

The three major companies had rep- 
resentatives on the Project 25 commit- 
tee, which selected the first-phase digi- 
tal trunked system technology standard 
to carry public safety communications 
into the next century. The Motorola pro- 
tocol was selected for the first phase, 
and Motorola has offered its intellectual 
properties, royalty free, to other suppli- 
ers to allow competition, A large num- 
ber of suppliers are developing systems 
using the new standard. 

There are many other smaller suppli- 
ers of FM equipment, and some are sup- 
plying narrowband systems for the 220 
MHz frequency band. 


Sample vendors 
& Motorola — Motorola offers some 


Imel is president of La Loba International. Hart is 
president of Hartech, 

Imel’s email address is kjimel@aol.com. Hart's 
email address is jhart@du.edu. 

Complete print copies of this book can be ordered for 
free from NLECTC at 800-248-2742. It can also be 
downloaded as a PDF file from the NLECTC Web site: 
www.nlectc.org/pubs/#comm. 
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sophisticated digital radio networks, as 
evidenced by its Smartzone system, 
which can be configured for conven- 
tional repeaters, single or multiple site 
trunked repeaters, and/or simulcast 
trunked repeaters. The company is cur- 
rently upgrading the radio and dispatch 
systems for the city of Los Angeles. 

b> Com-Net Ericsson Critical Radio 
Systems — In January 2000, Ericsson 
announced it was selling its private radio 
systems operations to Com-Net Critical 
Communications, with the company re- 
named Com-Net Ericsson Critical Radio 
Systems, Com-Net Ericsson’s main line 
of equipment for public safety is its en- 
hanced digital access communications 
system (EDACS). EDACSs are used in 
trunked repeater systems including 
wide-area simulcast coverage. Com-Net 
Ericsson has stated recently that it will 
begin to address and manufacture more 
conventional radio system products tai- 
lored toward the small law enforcement 
agencies around the world. 

p E.F. Johnson Division of Trans- 
crypt — Transcrypt offers both conven- 
tional and trunked analog and digital 
radio systems on all the two-way fre- 
quency bands through its LTR product 
line. It also offers Project 25-compliant 
radios for public safety requirements. 


Advantages of dedicated systems 

O Public safety entities may generate 
specifications to meet their exact sys- 
tem needs. They have complete con- 
trol of the design and operations. 

(0 As part of the tailoring, the priority of 
use may be established within the 
entity. 

{4 Combined dedicated radio systems 
(i.e., shared with other communities) 
may save considerable investment 
and still preserve the tailoring at a 
more reasonable cost per agency. 


Disadvantages of dedicated systems 

(1 The capital outlay may be quite high 
and prohibitive for a small- to me- 
dium-size community. 

{i The owner of the system must pay for 
all maintenance and improvements. 


Cellular and PCS radio 

Many law enforcement agencies are 
already using cellular radio systems in 
addition to their dedicated radio sys- 
tems for the transmission of voice mes- 
sages. Almost all urban and suburban 
areas in the United States are covered by 
one or more cellular providers, although 
in sparsely populated areas, coverage 
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may not be available. 

In addition, the construction of per- 
sonal communications systems (PCS), 
most of which are cellular systems in 
the 2GHz band, has proliferated in 
higher-density areas, and these systems 
are competing directly with 800MHz 
cellular communications systems. 
There are as many as nine different tech- 
nologies being used by different suppli- 
ers of cellular and PCS radio. So, once a 
user has chosen a company and hand- 
sets, 1t may be stuck with that supplier 
until the end of the contract. 


System coverage 

System coverage is a major consider- 
ation in selecting a cellular system or 
PCS. The first thing to do when you 
think you want cellular or PCS service 
is to identify the suppliers in your area. 
Contact them or go to the Internet and 
obtain a coverage map for your area for 
each supplier, as well as its prices and 
terms. Borrow phones from suppliers 
and test different systems, where avail- 
able, to determine which one covers 
your needs best. 


Pricing 

With the advent of increasing compe- 
tition in many areas of the United States, 
the pricing packages are changing rap- 
idly, so you will need to get the latest in- 
formation at the time of purchase. Law 
enforcement may have an advantage in 
negotiating with suppliers because it is a 
highly visible public agency. 


Sample vendors 

p& ATAT Wireless Services — AT&T 
has cellular and PCS licenses for most 
of the states in the country. However, it 
is not licensed in Montana, North Da- 
kota, parts of Minnesota, Wyoming or 
Texas. To determine if AT&T does pro- 
vide coverage in your area, it is best to 
get the actual current coverage maps 
showing the specific area of interest. 
(Most can be obtained from the AT&T 
Web site, www.att.com.) 

> Sprint — Similarly, Sprint has al- 
most all of the nation licensed for PCS 
coverage, but it is building its network 
in the highest-density areas first, where 
it can most easily attract a large number 
of subscribers. 


Advantages of cellular/PCS Radio 

(4 Where there is coverage, subscribers 
should be able to contact any field or 
fixed personnel, regardless of agency 
or jurisdiction (i.e., it supports a high 
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level of interoperability). 

CQ) Pricing is competitive in most areas. 

Ci Service can supplement dedicated ra- 
dio communications, 

1) With digital protocols used by many 
cellular/PCS radios, listening by un- 
authorized scanners is limited or 
eliminated, 

1 Under certain emergency conditions, 
some vendors can supply portable 
cell sites to the scene to provide for 
increased cellular radio traffic. 


Disadvantages of cellular/PCS radio 

2 Coverage is limited or non-existent in 
sparsely populated areas. 

[ Most systems competing in local ar- 
eas use different modulation tech- 
niques, so a particular hand-held 
phone may not work with any other 
system. 

() In some locations, cellular radio sys- 
tems are prone to overload in emer- 
gency situations. 


Voice — SMR/ESMR 

When the FCC wrote the trunked ra- 
dio rules, it provided for licensing spe- 
cialized mobile (trunked) radio service 
companies (SMRs) to provide leased 
two-way mobile radio service. As time 
passed, with the development of digital 
radio trunking systems called “en- 
hanced specialized mobile radio” 
(ESMR), greater spectrum efficiency 
was achieved. These systems use the 
800MHz and 900MHz portions of the 
radio spectrum. 

Many SMR/ESMR systems are ex- 
tremely reliable and are well suited for 
use by public safety agencies. SMR/ 
ESMR systems work well for radio dis- 
patch and for interconnection to the 
public telephone system. Offerings are 
usually competitive with other available 
mobile radio services. 


Sample vendors 

p> Nextei — One ESMR provider with 
national coverage is Nextel (although, 
like the cellular/PCS providers, its pres- 
ence is spotty in small-population ar- 
eas). Nextel’s system uses Motorola’s 
IDEN equipment. The system is quite 
similar to that of cellular radio; how- 
ever, in addition to making phone calls, 
Nextel offers paging and dispatching 
services whereby a subscriber may call 
another mobile station or a group of 
stations on company-owned repeaters. 
The service allows for full-duplex 
communications, Thus, one device 
gives you the capabilities of both a 
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cellular phone and a hand-held radio. 
p Lower Colorado River Authority — 
The Lower Colorado River Authority 
(LCRA) is a conservation and reclama- 
tion district in Texas that monitors and 
controls portions of the Colorado River. 
LCRA has an extensive Com-Net Erics- 
son EDACS digital radio system with 
extra capacity available for leasing to 
other utilities and, most recently, to pub- 
lic safety organizations. 


SMR/ESMR advantages 

1 Capital expenses are amortized in 
monthly invoices and spread over the 
total customer base of the company. 

LY Many modes of operation 
are available by using this 
service, as discussed above. 


SMR/ESMR disadvantages 

() The agency must purchase 
special telephone/radio 
units. 

Q) Prioritizing transmissions 
for public safety agencies 
is generally not provided at 
this time. In case of an 
emergency, public safety 
agencies may not be pre- 
ferred customers. 

Q) Flat-rate billing may not be 
provided. Rates are com- 
monly based on a fixed fee 
plus usage. 

1 The service may not be 
available in your area. 


Wireless data systems 

Regardless of the type of radio system 
used for data transmission, software 
also is required for these systems to 
work properly. Software on the laptop 
(usually licensed on a per-PC basis) and 
software back at the main computer site 
must both be present and be able to talk 
to each other over whatever backbone 
you select. The effective speed of your 
data network will depend heavily on the 
efficiency of the software used to pass 
the data back and forth. 


Cellular digital packet data (CDPD) 
If you are planning on transmitting 
data for dispatching, for license and 
criminal record information, or for writ- 
ing accident reports, CDPD may be the 
technology to use. CDPD uses packet 
radio hardware and software and ts 
regularly used with laptop computers or 
mobile data terminals. CDPD may be 
available from a cellular supplier in 
your area. Some CDPD suppliers with 
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interesting offerings are described in the 
following section. 


Sample vendors 

pb AT&T Wireless — AT&T Wireless 
Services developed a white paper in 
1997 titled “CDPD for Public Safety,” 
outlining the use of CDPD by law en- 
forcement agencies. The document in- 
cludes information on the wireless en- 
vironment applicable to public safety 
dispatch users and the economics for 
CDPD usage. It compares CDPD with 
the other options available to public 
safety organizations for the transmis- 
sion of wireless mobile data, includ- 


Figure 1. Racom serves 6,000 customers in six states. 


ing government-owned. voice- and 
data-dedicated private mobile radio 
systems, SMR trunked radio systems, 
and public networks. 

p> Bell Atlantic Mobile — Bell Atlantic 
Mobile offers its Airbridge service using 
CDPD to access the Internet as well as 
corporate or local government internal 
computers for database inquiries. The 
Metropolitan Police Department of 
Washington uses Airbridge, and patrol 
car personnel regularly access criminal 
databases and motor vehicle records us- 
ing laptop computers. 

B GTE Wireless —GTE offers an 
“Intelligent Patrol” turnkey package 
that bundles together hardware (in- 
cluding a ruggedized laptop computer 
and modem), software and service. 
training, installation, integration and 
maintenance with a leasing option. 
The laptop computer can handle in- 
quiries to criminal databases, war- 
rants, and mug shots. Besides retriev- 
ing information, laptops can also dis- 
patch using CDPD. GTE offers usage- 
based pricing on its service. 
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Advantages of CDPD 

(The service is available in many areas 
in the United States and is ideal for ap- 
plications involving short, rapid data 
exchange. Police officers can readily 
access local, state, and national data- 
bases from their patrol cars. 

(J The capital expenses are only for com- 
puters, modems and software. The 
communications network is provided 
by the cellular service provider, so en- 
try costs for agencies are quite low. 

U Information may be obtained quickly 
from database resources, including 
NCIC, without the need to extend 
time to go through a dispatcher. 

( The accuracy of the infor- 
mation may be better if it is 
directly obtained from a 
law enforcement database 
without any voice involved. 

(i Industry standard TCP/IP 
protocols make the con- 
nection with standard 
databases. 

{1 Some service providers 
are willing to priorilize 
traffic on their CDPD net- 
works so that law enforce- 
ment may be able to dis- 
place non-critical traffic 
during emergencies. 

() Hardware and software are 
available from multiple 
sources, allowing for com- 
petitive bids in a community 
where there is more than one source. 

OY CDPD can act as a backup communi- 
cations network if the primary law 
enforcement radio communications 
network goes down. 


Disadvantages of CDPD 

J CDPD cell coverage may be limited 
or not available in sparsely populated 
communilies or rural areas. 

J There may not be enough capacity to 
handle law enforcement requirements 
during a heavy rush for information. 

The maximum data rate is 19,200bps, 
which may not be satisfactory for ob- 
taining high-quality fingerprints or 
complex mug shots quickly. 

QJ) In large agencies with a large number 
of vehicles, the cumulative cost of 
CDPD service could exceed the cost 
of a dedicated radio infrastructure. 

(4 Some service providers will not pri- 
oritize traffic for public safety users. 


Private national data networks 


At this ime, there are two private na- 
tional data networks: ARDIS and RAM. 
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DISPATCH WITH CONFIDENCE 


Printrak's coordinate-based Premier CAD™ system fully automates police, fire and emergency medical 
service agencies’ call-taking and incident dispatching process. It enables dispatchers to quickly and 
easily report incident data while talking to callers and dispatching appropriate units to the scene. 

By using Compaq NonStop fault-tolerant servers to reduce downtime, Premier CAD™ is specially 
designed to meet the high-volume dispatch needs of large, multi-agency, multi-jurisdictional clients. 


DISPATCH WITH PRINTRAK 
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Both networks offer data communica- 
tions services within urban areas and be- 
tween many cities across the continen- 
tal United States, Alaska, and Hawaii. 


Sample vendors 

American Mobile Satellite Corpora- 
tion (ARDIS Mobile Data) — Motorola 
recently sold its ARDIS data and mes- 
saging network to American Mobile 
Satellite Corporation (AMSC), making 
AMSC the owner of the largest two-way 
wireless data communications network 
in the United States. The network cov- 
ers 427 urban areas (10,700 cities and 
towns) in the continental United States, 
Alaska, Hawaii, Puerto Rico and the 
U.S. Virgin Islands. 

Packet data network technology is 
employed by the system. According to 
the company, the combined satellite/ 
terrestrial network allows the company 
to optimize the transmission of data by 
using both terrestrial and satellite paths, 
thus minimizing their costs. 
> BellSouth Mobile Data(RAM Net- 
work) — BellSouth Mobile Data Corpo- 
ration took over RAM Mobile Data in 
early 1998 and is expanding the number 
of base stations in metropolitan areas 
across the United States. According to 
BellSouth, “The primary objective of the 
RAM network is to send and receive 
messages and data from anywhere at 
anytime.” The system is a data-only, 
packet-switched network and uses pack- 
ets of 512 bytes transmitted at an 8kbps 
rate. The service is based on Ericsson’s 
Mobitex standard used throughout Eu- 
rope. The network supports many data 
communications protocols including 
UDP/IP, TCP/IP, SNA/3270, X.25, asyn- 
chronous, and MPT/1 transport protocol. 

To operate on the RAM network, 
an agency needs laptop or palmtop 
computers, application software sup- 
ported by appropriate middleware, a 
wireless modem and BellSouth's 
RAM wireless two-way data trans- 
mission service, BellSouth provides 
open interfaces that enable many 
vendors to supply hardware, software 
and system integration services. Cov- 
erage information may be obtained 
from the company’s Web site. As 
said previously, an agency is encour- 
aged to perform its own coverage 
testing before making a commitment 
for the use of the network. 

Information on the system may be ob- 
tained by calling BellSouth or by visit- 
ing its Web site. 
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. Mobile Sateitite System Orbits 


MEO 

3.125 to 9,375 miles 

12 satellites provide 
global coverage 


GEO 

22,300 miles 

3 satellites provide 
earth coverage 


LEO 

500 to 1,250 miles 

20 to more than 100 satellites 
provide global coverage 


Reference: Public Safety Wireless Network, "Mobile Satellite 


Services (MSS) Report”, p.8. 


Figure 2. Voice communications satellites relationships. 


Advantages of private data networks 

(4 Network store and forward. Packets 
may be stored for sending at a 
later time. 

(J Companies guarantee fast network 
response and delivery of data, within 
seconds of being transmitted. 

(4 Both companies provide encrypted 
service, if desired. 

(1 Costs are proportional to usage. 


Disadvantages of private data networks 

() The two national data networks do 
not yet support data rates in excess 
of 8kbps. 

(4 Because these are packet networks, 
with 200 to 1,000 bits per packet, 
they are not very efficient for long 
messages. They need to be used for 
files of less than 10,000 bits. 


Regional voice and data systems 

A number of ESMRs provide digital 
radio systems for both voice and data 
traffic. One is discussed below. Other 
communications and utility companies 
across the country have offerings for the 
provision of regional communications. 


Sample vendor 

P Racom Corporation — This com- 
pany, headquartered in Marshalltown, 
IA (See “it Is Heaven—and It Is Iowa,” 
MRT, May 2000), operates a large 
800MHz trunked digital wireless 
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network and boasts of some 6,000 cus- 
tomers in lowa, Minnesota, Nebraska, 
South Dakota, Wisconsin and Illinois 
with some 4,000 contiguous channels 
(see Figure 1 on page PS4). The 
company’s core business consists of 
wireless voice and data services for pub- 
lic safety, utility, and industrial custom- 
ers. By combining the needs of many 
entities on a common network and pro- 
viding a high level of network mainte- 
nance, Racom claims that users can 
avoid substantial cash outlays while ex- 
periencing a high degree of system reli- 
ability and flexibility. 


Advantages of regional voice and data 

“1 Lower capital outlay by sharing exist- 
ing system. 

{) Maintenance is taken care of by the 
system supplier. 

Ll Capital expenses are amortized in 
monthly invoices and spread over the 
total customer base of the company. 

{J Many modes of operation are avail- 
able by using this service, as dis- 
cussed previously. 


Disadvantages of regional voice and data 

(4 Law enforcement agency does not have 
complete control over the system. 

(J The agency must purchase special 
telephone/radio units, 

Q Prioritizing transmissions for public 
safety is often not provided. In case 
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of an emergency, public safety agen- 
cies may not be preferred customers. 

(1 Flat rate billing may not be pro- 
vided by companies. Rates are 
commonly based upon a fixed fee 
plus usage. 

The service may not be available in 
your area. 


Mobile satellites 

> Voice communications satellites — 
Besides GEQOs, medium-earth-orbit 
(MEO) and low-earth-orbit (LEO) satel- 
lites have been proposed for relaying ra- 
dio transmissions. MEO and LEO satel- 
lites require less outpul power from 
phones and have less time delay than 
GEO systems. The relationship of GEO, 
MEO and LEO satellites is shown in 
Figure 2 on page PS6. 

> Other voice satellite systems — Four 
other PCS satellite systems are being 
installed. Two similar systems, Global- 
star (being implemented by Loral and 
Qualcomm) and Constellation 
Communications’s ECCO, are LEO sys- 
tems with 48 and 46 satellites, respec- 
tively. As of February 2000, it appears 
that these companies are proceeding with 
their plans even though another provider, 
Iridium, has filed for bankruptcy. 

Mobile Communications Holdings’ 
Ellipso and ICO Global Communica- 
tions’ ICO satellites are in MEQs, 
spaced at about 6,000 to 10,000 miles 
above the earth’s surface. 

There are tradeoffs between the LEOs 
and MEOs. Far fewer satellites are re- 
quired in the MEO system than in the 
LEO system, but higher effective power 
is required for transmissions by the sub- 
scriber units, and time delays are greater. 

Pricing of services has not yet been 
finalized, but it is estimated that prices 
will be in the range of $3 to $5 per 
minute. Almost all of these companies 
have Web sites. Visit those sites as the 
technologies develop to evaluate the use 
of satellite services as they become op- 
erational. Because of the large number 
of commercial providers for both voice 
and data systems, there will most likely 
be considerable competition when all of 
the systems are turned up. 
> Data communications satellites — 
Since 1992, American Mobile Satellite 
has offered Skycell service employing 
geosynchronous satellites for communi- 
cation of data up to 4,800bps. Both 
voice and data may be handled on the 
same system. 

One type of use of the Skycell system 
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includes mobile messaging services for 
large fleets that can be used virtually 
anywhere in North America. The system 
uses L-band technology with antennas 
mounted in small domes on the roofs of 
vehicles to allow for two-way data trans- 
mission and position tracking. Interfaces 
use standard dispatch application soft- 
ware. The service may be used to send 
data reports, email, and faxes, as well as 
to connect to the Internet. 
 High-altitude  long-endurance 
(HALE) platforms — In this proposed 
network, relay of signals would be ac- 
complished using large blimp-like re- 
peaters at several miles (20,000m) 
above the earth. The devices would cost 
less than the big satellite systems and 
could be recalled to earth for mainte- 
nance. Multibeam, phased-array anten- 
nas would support both mobile two-way 
communications and broadband video. 
Four types of HALE platforms have 
been proposed, which include: 
QO helium-filled, robotically controlled 
dirigibles stabilized by ion engines. 
{units powered by solar or fuel 
cells. 


QUICK. 


1) piston-driven platforms. 
() jet engine-driven platforms. 

The biggest challenge faced by all of 
them will be power requirements versus 
refueling requirements. The first two 
types need little or no refueling but may 
not produce the transmit power needed, 
whereas the latter two types will have 
plenty of power but will need to be refu- 
eled every few days. 


Summary 

At no time in the history of public 
safety communications have so many 
options been available. Technological 
advances and regulatory changes have 
combined to make selecting a commu- 
nications system very complex. 

As we move into the future, it is un- 
likely to get any better. NLECTC- 
Rocky Mountain and other groups [such 
as the Federal Public Safety Wireless 
Network program (PSWN)] are dedi- 
cated to helping you through the maze 
of technology jargon and bureaucratic 
rules as you proceed on your communi- 
cations project. 


6:00pm. An urgent call comes in. You 
check the digital map on your PC and find 


the closest available ambulance. You type 


FIND THE 


AMBULANCE 
IN THIS 
PICTURE. 


in the address and data dispatch sends it 
to your closest driver. In seconds they're 
on their way. Reliable. Secure. Your driv- 
er doesn’t have to fight to hear you over 
traffic, 
Mobile Data Computer (MDC) screen. At 
the patient’s house a function key on the 
MDC automatically time stamps arrival 
and departure. No messy paperwork at 
the office. 


its right in front of him on the 


Our MDC offers two-way messaging, 
automated mileage tracking, integrated 
GPS, an 8 line graphical screen, smart 


card/magnetic stripe reader, 


covert 


microphone and alarm switch . Call today 
and let us find all the ways wireless 
data/GPS can optimize your public safety 
operations. 


)NMENTOR 


ENGINEERING 
phone: (403)777-3760 
fax: (403}777-3769 
e-mail: sales@mentoreng.com 
website: www.mentoreng.com 
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PUBLIC SAFETY NEWS 


Aether Systems acquires Cerulean 


Aether Systems, Owings Mills, MD, 
signed a letter of intent in August to 
acquire Cerulean Technology, Marlbor- 
ough, MA. 

The acquisition allows Aether, a pro- 
vider of wireless data products and ser- 
vices. to enter new vertical markets in 
the public sector by delivering products 
to the mobile government marketplace. 
According to the U.S. Bureau of Labor 
Statistics, the market for mobile data 
products across the government will 
represent an estimated 3.7 million users 
and more than $1 billion in products and 
services by 2003. 

The letter of intent provides for a pur- 
chase price of $150 million, with as 
much as 50% payable in Aether stock. 

“Aether looks for three valuable re- 
sources in its merger and acquisition 
strategy: entry into new vertical mar- 
kets, a recurring revenue model and en- 
gineering bandwidth. The acquisition of 


Cerulean brings us all three of these cru- 
cial elements,” said Dave Oros, chair- 
man of Aether Systems. 

More than 45,000 users at 700 public 
safety agencies use Cerulean’s 
Packetcluster family of mobile applica- 
tions, according to a Cerulean press re- 
lease. Cerulean now plans to offer hand- 
held products and Web-based services. 

“As the public safety mobile market 
evolves beyond in-vehicle laptops to 
hand-held devices. more customers 
are looking for packaged systems that 
incorporate the application software, 
devices, air time and ongoing support 
in a turnkey solution for a monthly 
fee.” said Bob Badavas, chief execu- 
tive officer of Cerulean. 

“As part of Aether, Cerulean will be 
able to more easily meet this demand by 
offering hosted data services, managed 
through Aether’s network operations 
center,’ Badavas said. 


OSHA fines Portland for radio failures 


The Oregon Occupational Safety and 
Health Division has fined the city of 
Portland $3,600 for Failures in its emer- 
gency radio dispatch system, according 
toastory published in the Oregonian and 
written by Maxine Bernstein. 

The story reports that inspectors 
found violations in which Portland po- 
lice officers had been unable to call for 
cover on their portable radios, unable to 
communicate with fellow officers re- 
sponding to a call or unable to contact a 
dispatcher when stopping a suspect. 

A complaint from Portland police 
Sgt. Lonn Sweeney prompted state in- 
spections in April and June. Sweeney 
had sent numerous memos detailing the 
problems to the Portland Police Bureau 
and its chiefs during the past five years. 
He said he filed the complaint because 
he never got a response. 

More than 80 agencies in the metro 
area use Portland’s $8.5 million, 
800MHz radio system, manufactured by 
Motorola and operating since 1994, 

OR-OSHA, in its citation, identified 
three shortcomings that the city had not ad- 
dressed. The first shortcoming was in not 
making the orange emergency button on 
officers’ hand-helds operational. The radio 


PSS MOBILE RADIO TECHNOLOGY 


system is supposed to allow an officer to 
press the button in case of emergency, but it 
never has been programmed. The button 
would override any other voice traffic. 

The city argued that a policy decision 
had been made not to use the emergency 
buttons because they might be activated 
accidentally, lock other channels from 
use or interfere with dispatch. 

The second shortcoming cited was not 
ensuring that officers have adequate ra- 
dio communications capability in all ar- 
eas of Portland. OR-OSHA found that 
officers hit coverage nulls in certain 
parts of the city, preventing them from 
calling for cover or contacting other of- 
ficers in their districts because of inad- 
equate radio signal strength. 

The third shortcoming identified was 
failing to expand the system sufficiently 
to keep it from becoming overloaded as 
new users were added to it. When the 
system was installed, only a handful of 
Portland bureaus used it. In the past six 
years, the number of radio users has 
snowballed to include seven Portland bu- 
reaus and 80 outside agencies. 

The city contends the system can 
handle the expansion of users and plans 
to challenge the citation. 
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Kentucky patrol 
completes digital 


system pilot 

The Kentucky State Police 
(KSP) has completed the installa- 
tion and testing of its pilot radio 
communications system, paving 
the way for system installation 
statewide. The digital communi- 
cations systems will serve the 
agency's 16 command posts, and 
the KSP projects the new digital 
communications system will be 
installed statewide by late 2001. 

Originally contracted with 
Motorola in December, the $22.8 
million Astro 25 digital conven- 
tional two-way system will re- 
place the agency’s UHF analog 
conventional system purchased 
in the 1970s. 

The KSP and Motorola se- 
lected the agency’s Richmond 
Command Post as the site for the 
pilot system because of the mix- 
ture of mountains and flatlands in 
the area the post serves. The 
Richmond Command Post covers 
22 counties in central Kentucky, 

“We are proud of the work 
performed by the state police, 
Motorola and so many others 
on the pilot system to ensure 
that we will have the communi- 
cations capability necessary 
statewide to respond to increas- 
ing public safety needs of Ken- 
tucky citizens,” said Capt. Ken- 
neth Hardin, KSP communica- 
tions commander. 

The KSP’s communications 
system will allow transmission 
on two new digital channels 
and one existing analog channel 
at each of more than 90 sites. 
It will also use multicast tech- 
nology to provide improved 
wide-area coverage. With 
multicast technology, the signal 
is broadcast from a number of 
transmitters. with each trans- 
mitter on a different frequency. 
A software program, Conven- 
tional Vote Scan, enables the 
system’s mobile and portable 
radios to automatically select 
the site with the strongest sig- 
nal and transmit back on a 
common frequency. The new 
system will also operate on 
12.5kHz radio channels. 
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i 
WITH OPENSKY; HIS 4 ~ b> 
COMMUNICATION SYSTEM 
ISN’T ONE OF THEM. 
His JOB: 
Lt. Jake Richards doesn't enter a burning building without the right 
equipment — his turnout gear, his SCBA, and his OpenSky radio. 
OpenSky integrates voice and data on the same channel 
and puts an entire IP-based mobile network in the palm of 
his hand. This means he’s never alone ina crisis. He can 
communicate directly with his team, the paramedics, 
the police — or any agency on the OpenSky network. 
Lt. Richards never knows what the next call will bring, but he 


does know that with OpenSky he'll always be connected. 


OUR TECHNOLOGY: 

OpenSky gives you a flexible, scalable, packet-switched mobile 
communication network with end-to-end IP voice and data 
applications for your statewide, regional or local network. 
Utilizing an open architecture and industry-standard 
products, OpenSky delivers cutting-edge technology at an 
upgrade cost that’s remarkably affordable. For increased coverage, 


capacity and quality of service, switch to OpenSky. 


enSky 


Always on. Always there. 
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Call 1-877-OPENSKY to schedule a free, 
customized OpenSky consultation. 


www.macom.com/opensky/mrt/oct tyco/ Electronics / M/A-COM 


TECHNICALLY SPEAKING 


Headset project for fire suppression tractors 
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Photo 1. Crawler tractors such as the one shown here are used to fight wildfires in South 
Carolina. Photo courtesy of South Carolina Forestry Commission. 
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Photo 2. This fire-suppression crawler tractor is equipped with a blade and a fire plow. 
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By Harold Kinley 


It is a firefighter’s job to protect 
the public’s lives and property from 
wildfires. The firefighter is asked to 
put his own safety on the line—there 
is no such thing as making a 
firefighter’s job safe. However, the 
South Carolina Forestry Commission, 


including the communications depart- 
ment (of which I am part), takes ev- 
ery affordable step to improve the 
safety of our firefighters. Although 
such steps may not make the job 
completely safe, it could be said that 
the safety improvements make the job 
less dangerous. The basic equipment 
used in forest-fire suppression in 
South Carolina is the crawler tractor. 
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Some of the tractors have a blade, 
some have a fire plow and others 
have both. (See Photos | and 2 at the 
left.) The focus of this column is on 
the headset situation used by firefight- 
ers operating crawler tractors. 

In state government, il is a sad fact 
of life that sometimes budget con- 
straints are a limiting factor on what 
can be purchased for our communica- 
tions needs, even when safety might be 
adversely affected. We would love to 
have everything plug and play right out 
of the box. However, plug and play of- 
ten gives way to hepe and pray that we 
get something, In short, we learn to 
make do with less and improvise where 
possible and when necessary. It is often 
said that “necessity is the mother of in- 
vention.” This is never more true than 
in public safety communications. 


The request 

Atastaff meeting, a forestry supervi- 
sor asked me to find out the cost and all 
the particulars about supplying headsets 
with boom microphones for his 
firefighters. A few years before that I had 
already experimented with a headset and 
an interface to connect it to the Maxtrac 
300 radios that are installed in our fire- 
suppression crawler tractors. (See Photo 
3 on page 20.) Other job requirements 
forced this project onto the “back 
burner.” So when the forestry supervisor 
came to me with this request, I was al- 
ready well on the way to building a crude 
prototype that could be offered for trial 
and demonstration purposes. 


The beginning 

Figure | on page 20 shows how the 
idea was implemented. Here, the inter- 
face to the radio consisted of a small 
preamplifier kit that was designed 
around the LM386 integrated circuit. 
The output of the preamplifier was fed 
through an audio impedance-matching 


Contributing Editor Kinley, MRT's technical consult- 
ant and a certified electronics technician, is regional 
communications manager, South Carolina Forestry 
Commission, Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with Instrumen- 
tation and Testing Techniques, which is available for 
direct purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. 

Kinley’s email address 1s hkinley@home.com. 
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ThesWiotorola R2625: 


Designed 


If you work with ASTRO® 25 diagnostic testing, 
the Motorola R2625 may be just the analyzer 
you've been waiting for. 

The R2625 is specifically configured for ASTRO 
25 a Project 25) diagnostic testing, as well 
as for ASTRO 25 with conventional two-way 
analog systems. The R262s5 takes all the features 
you like about our R2600 model and combines 
them into a special digital hardware platform 
that’s especially ASTRO- friendly. 

Standard features include: 

400 kHz —1 GHz frequency range 

Duplex generator 

Spectrum analyzer 

RF wattmeter 

And much more... 


Optional features can be added 
to enhance the unit further: 

Tracking generator 

Cable fault testing 

High stability oscillator 

High performance spectrum analyzer 

with markers 

Programmable test set-up memory 

ASTRO 25 encryption 

ASTRO 25 trunking 

The R2625's specialized, dedicated, easy-to- 
access test screens are conveniently grouped 
together to expedite test set-up. The R2625 
accepts both customer and key test codes for 
encryption testing, and delivers an impressive 


ORIGINAL 


Motorola, the stylized M Logo and all other trademarks indicated as such 
herein are trademarks of Motorola, Inc. @ Reg. U.S, Pat. and Tm. Off. 
© 2000 Motorola, Inc. All rights reserved. 


fomvork on ASTRO® turf. 


amount of standard features in its design: 

Dedicated screen displays for convenient 

observation or printout of test results 

Innovative use of soft keys and windowing 

Fast reacting autoranging scales with both 

analog and digital readouts 

Signaling encode and decode functions 

It's all here...in a rugged and compact test 
unit that allows you to perform many complex 
operations with a single machine. 

Because the rugged R2625 withstands heavy 
use and can be powered by a variety of power 
sources, it’s ideal for field applications. 

Here’s the best part: Starting at less than 
fourteen thousand dollars, the R2625 is far and 
away your best value for ASTRO 25 testing. 

The R2625. It's the newest, most affordable 
solution to your most ASTRO-nomical concerns. 


Call: 1-800-422-4210 or contact your Motorola 
Representative. 


(MA) MOTOROLA 
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KEYWAY 
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MIC AUDIO 
Photo 3. Maxtrac radios are mounted in a PTT 
special radio box that is mounted under the 
top of the canopy of the tractor. HOOK 
: SCI+ 
transformer (RadioShack part # 273- 
1380). This transformer has an 82. pri- HANDSET AUDIO 
mary and a 1,000Q center-tapped PBi 


secondary winding. The center tap of 
the secondary was used to match 80 
to 500Q. In kit form, the preamplifier 
cost was $4.06 from Marlin P. Jones 
Associates. 

Photo 4 on page 22 shows the pream- 
plifier and transformer mounted inside 
the Maxtrac control head. The small in- 470.F 
ternal loudspeaker was removed to make AMPLIFIER Ti XFMR 
room for the preamplifier and trans- 
former. The transformer was secured 
with silicone rubber. Removal of the — Figure 1. The mixer/preamplifier is placed inside the Maxtrac control head and wired directly 
small internal speaker gave plenty of | in as shown by the colored wiring. 
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Intelligent Technologies 


We've been behind your 
battery maintenance 
since 1992... 


Customers improve their critical 
battery performance with more 
than 50,000 iTECH products under 
different brands. 


Now, we're right beside you! 


The iTECH brand is now available, 
Ask your land mobile distributor or 
reseller for iTECH’s |Q* and IQ". 


800-233-6868, Option 2 
www.itecheng.com 


TECH, 1Q"™" and IQ" are registered trademarks 
of Intelligent Technologies LLC. San Diego, California, USA 


Made in USA. 
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Wireless System 
Optimization at 


Your Fingertip 
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_§ The Celwave Optimizer® 


Featuring continuous electrical downtilt 
with the simple turn of a dial... 


The Optimizer antenna from Radio Frequency Systems allows you to fully 
optimize system performance. 


Unlike other methods of adjusting electrical tilt, the Optimizer can be 
adjusted while the system is operating, assuring a continuous revenue 
stream. 


The Optimizer also avoids unnecessary and costly antenna changeouts. It 
uses a patented technology that doesn’t rely on moving metallic parts in 
the RF path, assuring superior IM performance. 


For additional features and benefits of the Optimizer antenna or for 
assistance in choosing the Optimizer for your system, 
call Radio Frequency Systems at 1-877-737-9675. 


RADIO FREQUENCY SYSTEMS 
CELWAVE Cablewave 


www.rfsworld.com 
Let the Optimizer make your job easier. 200 Pondview Drive, Meriden, CT 06450 * (877) 737-9675 ® Fax (203) 821-3852 
Latin America (602) 252-8058 * Canada (800) 267-1762 
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A Two Way 
Conversation... 


EARPHONE & SPEAKER MIC’S FOR 
HANDHELD TRANSCEIVERS FROM JDI 


JDI SPEAKER MICROPHONES 
» High quality condenser 

microphone with 

superb crystal 

clear audio. 

* Built-in phono 

jack, for an 

optional external 

earphone, provides 

convenient private lis- 

tening. 

* Heavy duty PTT switch 

» Compatible with Standard, |- 

Com, Yaesu, Adi, Kenwood, 
Motorola,Uniden, and all FRS systems. 3- 
function key model also available for 
Kenwood radios. 


JDI EARPHONE MICROPHONES 
* Great alternative to bulky 


speaker microphones 
* Miniature earphone 
include standard 
ear plug or deluxe 
earhook. 
* Thumb size micro- 
phone with PTT 
switch 
* Microphone 
comes with 
360° clip that 
provides for 
maximum user 
versatility. 
* Compatible with Standard, |-Com, 
Yaesu, Adi, Kenwood, Motorola, 
Uniden, and all FRS systems. 


THE BEST SOLUTION FOR 
CONVENIENT COMMUNICATIONS 
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FOR ELECTRONIC PARTS 
AND ACCESSORIES 


DistriBuTOR & EXPORT PROGRAMS AVAILABLE 


DAVID LEVY 
COMPANY, INC. 


ELECTRONIC PARTS AND ACCESSORIES 
12753 Moore Street * Cerritos, CA 90703 * U.S.A. 


NATIONWIDE/CANADA (800) 421-3536 

ORDER FAX (800) 421-3538 

LOCAL (562) 404-9998 FAX (562) 404-9698 
E-MAIL sales@dicparts.com 
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HEADSET 


REMOTE 
PTT 


LOCAL ; 
PTT 


Figure 2. This interface box provides for connection to a headset such as the David Clark 
model H-3440. Provision is also made for connecting a remote PTT box, such as is shown in 
Photos 7 and &. A local PTT button is also provided on the interface box. 


room to mount the preamplifier and 
transformer. The internal connections 
are shown by the colored lines on the 
schematic in Figure | on page 20. As 
shown in Figure 1, the microphone audio 
is fed through potentiometer R2 to the 
audio preamplifier input. A second input 
to the preamplifier, through resistor RL, 
feeds the receiver audio from the wiper 
of the volume control to the preamplifier 
input. The microphone audio is fed 
through the preamplifier to provide 
sidetone to the operator. The sidetone is 
continuous, whether the operator is 
transmitting or not. This helps bring in 
ambient sounds to the 
operator so that he isn’t 
impaired from hearing 
outside sounds, al- 
though it is at a much re- 
duced level. In the trans- 
mit mode, the sidetone 
allows the operator to 
hear himself so that bet- 
tercontro] ofthe voiceis ey 
achieved. It is hard to ; 
appreciate this unless 
you have ever tried to 
talk without being able 
to hear your own voice. 
The diagram in Fig- 
ure 2 above shows the wiring inside the 
interface box that provides connectivity 
for the headset, local PTT and remote 
PTT buttons. Photo 5 on page 24 shows 
the interface box mounted to the side of 
the radio box that houses the Maxtrac ra- 
dio. P11 is the eight-pin RJ-45 plug that 
plugs into the Maxtrac microphone jack, 
J11. The microphone setup here was de- 
signed for a David Clark model H-3440 
noise-canceling electret microphone. 
Bias is supplied from the radio to operate 
the electret microphone. The remote 
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PTT jack allows asmall, remotely lo- 
cated PTT switch to be used to key the 
transmitter. Photos 6 and 7 on page 24 
show the remote-control PTT box. If the 
remote control PTT box is not desired or 
not needed, the local PTT button 
mounted on the interface box can be 
used to key the transmitter. 


Too many requests 

Initially, the request was to supply the 
headset capability for about 10 of our 
fire suppression tractors. We could 
perform the necessary radio control head 
modifications and the installations for 


Photo 4. As shown here, the preamplifier and the impedance- 
matching transformer are mounted inside the Maxtrac control 
head where the internal speaker was removed. The trans- 
former is secured in place with silicone rubber. 


this many units within a reasonably 
short period of time. However, as word 
got around, and the prototype was 
demonstrated, the request list grew toa 
level that was beyond our ability to sat- 
isfy by doing all the work ourselves. 
Why not use off-the-shelf equipment 
that was already available from some 
companies that are in the headset busi- 
ness? Two reasons: cost and design. In- 
terface boxes are available from some 
companies to connect their headsets to 
many different radio models, However, 


www.mrimag.com 


It all comes together on September 27. 
..and then we really start rolling. 


Bid Ya, Ny g ¢ | ii & Aes . on ( AES e ah 
WwWwWw.cetinc.com 


communications | 
engineering 
tec nology 


Visit us at 


het 


XCHANGE 
Booth 


\ #5063, 


www.cetinc.com m CET, Inc. ag 
phone 904.426.0014 1001 S. Ridgewood Avenue 
fax 904.426.0099 Edgewater, FL 32132-2332 
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Photo 5. The interface box shown here is at- 
tached to the side of the radio box. A short 
jumper cable connects the interface box to the 
microphone input jack on the Maxtrac. 


Photo 6. The remote PTT box (black box) 
shown here is connected to the interface box 
through a quarter-inch audio plug and jack. 


H ey re , ¢- 
Photo 7. Here, the remote PTT box is attached 


to the shirt of the firefighter for easy access. 


the interface box was between the head- 
set and the radio microphone jack and 
had to be worn on the belt or some other 
such location, In addition, the headset 
along with the proper interface box was 
costly. So, what next? 


The search for plug and play 

Now it was back to the search for the 
perfect headset for our needs ata price 
that we could afford. About this time I 
became aware of a company called 
Peltor. A call to its toll-free number put 
me in touch with a man who seemed in- 
terested in our project and willing to cus- 
tom-design a headset just for our 
needs—and at a price that even we might 
afford. Shortly thereafter, the prototype 
headset was delivered and the trial pe- 


riod began, See Photo 8 at the right. 

The headset did not need an interface 
box to connect directly to the Maxtrac 
microphone jack. All of the electronics 
are contained in one of the ear cups. First, 
the headset didn’t have enough volume 
with the tractor running, and the radio 
wouldn’t scan with the headset con- 
nected. Referring back to Figure 2, you 
will note that the hook switch point is 
grounded. This allows the radio to scan. If 
a call is received on one of the scanned 
channels, there is enough delay to allow 
the operator to key the transmitter and to 
talk back to the calling party. 

The scan problem was a quick and 
easy fix. Simply connect the proper wire 
to ground. The other fix was a little 
harder to achieve. After trying out the 
headset, I called the engineering depart- 
ment at Peltor and advised them of the 
problem. They were a little puzzled at 
the lack of sufficient volume from the 
headset but offered several suggestions 
to increase the volume level. All were 
implemented with only marginal im- 
provement in the volume level. When a 
tractor wasn’t available for testing, I 
plugged the headset into the Maxtrac in 
my service van. Wow! The volume level 
was overwhelming from this radio. 

So, what’s the difference? A call back 
to the Peltor engineering department 
with this information soon led to the dis- 
covery. The radio in my van was a differ- 
ent-model Maxtrac from the one in the 
tractors. It was discovered that the audio 
feedpoint for the headset (labeled “hand- 
set audio” in Figure 1) had a 10k resistor 
in the line on the tractor radios, and this 
was killing the audio level at the input 
to the headset preamplifier. The resistor 
in the other Maxtrac model was a 5602 
resistor—quite a difference. With this 
information, Peltor changed the design 
a bit and sent another headset for us to 
try. This headset proved to have suffi- 
cient receiver audio. 


The field trial 

The next stage of the process in- 
volved placing the headsets with vari- 
ous firefighters stationed around our 
region for on-the-job testing. The re- 
sponse from the field was overwhelm- 
ingly positive. The question became 
“When do I get one?” The headset 
was made to order and worked ex- 
actly as needed and expected. The 
price was fair—but not free. 

The only thing more impressive than 
the headset was the willingness of the 
people at the Peltor company to work 
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with us and find the best design to fill our 
particular needs—all this with no guar- 
antee of a major purchase. In this age, 
when many company representatives 
won’t even bother to return your phone 
call, itis refreshing to find a company 
with employees who seem dedicated to 
the idea of customer service. 

Did we buy the headset? Well, not 
yet—the old budget thing still gets in the 
way. However, the Peltor headset has 
been placed on the high-priority list by 
the firefighters in our region. Having 
used the headset for awhile, most of 
them have come to realize just how badly 
they need them. The headsets provide a 
good measure of hearing protection from 
the loud noise of the tractor and allow the 
firefighter to easily hear and understand 
radio transmissions, 

For a comparison between the regular 
hand or palm microphone and the noise- 
canceling Peltor headset microphone, 
check the electronic version of this 
article on the MRT Web. site 
(www.mrtmag.com) in October. We 
created special sound files for this 
article. The WAV files demonstrate the 
difference that the noise-canceling mi- 
crophone makes with the crawler tractor 
running. And, while you are on the In- 
ternet, stop by the South Carolina For- 
estry Commission’s Web page at 
www.state.sc.us/forest/index.htm . 

Until next time—stay tuned! | 


Photo 8. The Peltor headset can be worn un- 
derneath a hardhat. The red PTT button lo- 
cated on the earphone cup allows easy ac- 
cess by the firefighter. The volume control is 
located near the bottom of the earphone 
cup. All of the electronics for the headset 
are located inside the earphone cup. 
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Is Actual Size. 
The Benefits 


However, 
AreMuch Larger. 


Introducing something that’s —_ it weighs only four pounds. 
going to take a lot of weight off For more information call 
your shoulders; the MS2711™ 1-800-ANRITSU or check out 
from Anritsu, the world’s first our website at www.anritsu.com. 
Handheld Spectrum Analyzer. | The new MS2711 Handheld 
Not only isit three times smaller Spectrum Analyzer from Anritsu. 
than any other full featured Your big spectrum analysis jobs 

just got smaller, | 
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Get your mobile runnin 


The communications infrastructure for coordinating the assembly of 
America’s most notorious motorcycle was ‘born to be wireless.’ 


By Matthew Halverson 


The small, to-the-point sign that stands guard 
over the brooding, steel beasts in the employee 
parking lot at Harley-Davidson’s newest re- 
gional plant in Kansas City, MO, implies not so 
much a request as a threat: 


Employee motorcycles — Do not touch or sit on. 


Respect for others’ property and common 
courtesy are the virtues that usually encour- 
age us to obey such signs. In this case, how- 
ever, it’s the fear of receiving a violent throt- 
tling at the hands of a snarling pack of 
bearded cyclists that causes me to give the 
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bikes a wide berth as | approach the plant. 
These motorcycles are neither possessions 
nor toys to their owners. Instead they are 
gas-powered prosthetics, [t's no surprise, 
then, that the same men and women who 
build these rumbling steeds take the utmost 
care in constructing each “hog” by hand. 
One integral component of this process is 
communications. 

The rise of the Hell’s Angels biker gang (and 
the subsequent legends they spawned) in the 
60s and ’70s applied an infamous stereotype to 
anyone associated with Harleys. So, based on 
the outdated reputation of this not-so-motley 
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crew, an uneducated observer might guess that 
the employees on the line at Harley-Davidson 
communicate by an archaic language of grunts 
and chest thumps. A tour inside the doors of the 
three-year-old facility, however, gives an in- 
sight into the modern but sometimes-troubled 
portable radio communications system that 
nonetheless helps to keep the beautiful, power- 
ful machines flawlessly rolling off the line. 

It became apparent that the topic of commu- 
nications problems might arise at some point in 
the day after I waited 15 minutes at the security 
station for my ambassador to Harley, Phil 
Swope. Swope is the head of security and was 
my impromptu tour guide for the day. As 
Darryl, the security guard manning the station, 
tried repeatedly to raise Swope on channel 5 of 
the 15-channe] system with no success, he 
shrugged his shoulders in confusion and offered 
“He’ll be here in a minute” more than once. 
When he did arrive, Swope apologized with a 
self-effacing laugh and explained the delay. His 
radio had been tuned to the wrong channel. 

Communications at the Kansas City arm of 
Harley-Davidson is not so much vital as it is the 
grease in the plant’s operations. According to 
Terry Harrison, a maintenance electrician who 
helped set up the UHF system contract with ven- 
dor TFM Communications (Topeka, KS), about 
125 of the 450+ employees carry 4W, Motorola 
Visar radios for reasons ranging from mainte- 
nance support to production-line supervision. 

“It’s a general-purpose communications 
system,” Harrison said. “Plus, if there is 
downed equipment, it’s used for that.” 

Certain departments have dedicated channels 
on the system, such as materials and security/ 
safety. Others, such as paint and assembly, have 
several channels from which to choose. Main- 
tenance, the watchdog for the entire plant, is 
plugged into the entire system. 

In a plant encompassing 330,000 square feet, 
legwork is half the battle in solving mainte- 
nance problems. Maintenance personnel can 
not be everywhere at once, and trekking from 
one end of the facility to the other for a mainte- 
nance call can be a time-consuming process. 
Ted Harris, president of Pace Union, Local 670, 
said the radios are the most important tool at the 
disposal of the maintenance team. 

“They just save a lot of legwork,” he said. 
“The availability to get an immediate response 
with the radio on is well worth the money that 
you're spending on them.” 

Harris said many maintenance calls can be 
handled over the air. Those employees that do 
have radios have them because they are famil- 
iar with the area and the equipment, so they are 
able to give an accurate, detailed account of 
what is wrong. Therefore several small prob- 
lems are solved with a little “back-and-forth.” 

Maintenance employees don’t spend all of their 
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‘Ponch’ never had it this good 


Motorcycles, especially Harleys, are traditionally associated with 
rebels, outlaws and tough guys—the people who live on the other 
side of the law. How ironic, then, that Harley-Davidson is the largest 
supplier of police motorcycles in the world. Boasting an 80% mar- 
ket share, Harley-Davidson Police Motorcycles sells bikes to more 
than 2,000 law enforcement agencies in North America and agen- 
cles In 44 countries. 

Motorcycle duty may be a one-man job, but just because 
mounted officers ride alone, that doesn’t mean they don't need to 
stay in contact with other officers. in fact, riding solo makes com- 
munications that much more important. 

In the arena of public-safety communications, one company 
stands out from the rest, according to Jon Syverson, Harley's man- 
ager of worldwide Police and Fleet sales. 

“From our standpoint, | would say that probably 70% to 80% of 
the business fs still focused on one manufacturer, and that Is Mo- 
torola,” Syverson said. They have the lion's share of the business of 
mobile radios, and they certainly are the most aggressive” 

Throughout the design and construction of Harley-Davidson's 
FXDP Dyna Defender model for 2004, the company took every step 
necessary to make the bike compatible with today's public-safety 
radio systems, he said. 

“Our engineers have worked very closely with Motorola engineers as 
we developed the new model,’ he said. “We worked very much ‘hand-in- 
glove’ with Motorola in the design and launch of our new models” 

Harley police motorcycles are not bullt specifically for Motorola 
radios, however. The bikes are built with police wirlng harnesses 
that support a “plug-and-play” architecture. Those departments 
wishing to build their own'systems can take training courses from 
Harley technicians:on how to equip the bikes. 


Just the facts... 


‘Uy Harley-Davidson has been making police motorcycles 


since 1908—just five years after the company began 


_. producing bikes. 


U1 Harley police bikes are built in the York, PA, facility. 


The company offers three police motorcycle models: 
-FXDP Dyna Defender a 
-FLHPI Road King 
FLHTPI Electra Glide 


(G The largest police customer Harley-Davidson has is 
_ Mexico City, which has more than 700 bikes in service. 
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time on the radio troubleshooting froma 
distance, however. When they need to take 
amore hands-on approach to the job, Har- 
ris said they expect the radios to handle the 
bumps and bruises that are part-and-parcel 
of physical labor. 

“Maintenance is an environment where 
things have to be pretty heavy-duty,” he 
said. “Now, if you’re in dress pants or 
slacks, and you're just moving around a 
little bit, then that’s OK. But when you're 
going from the floor up to the rafters and 
crawling all around, you're really getting 


T wo-way communication in high noise 
environments is difficult and possibly 


hazardous. Now you can communicate clearly 
and protect your hearing in high noise areas 
with a simple communication system from 
David Clark. Just add our Noise Attenuating 
Headsets and Radio Adapter Cords to enhance 


the performance of your two-way radios, 
Our high quality headsets feature rugged 


construction and a certified Noise Reduction 
Rating (NAR) of 24 dB. They're available in 
Over-The-Head or Behind-The-Head styles 
for use with safety caps and helmets. Boom 
mounted or throat microphones enable hands- © 
free performance. Choose Voice-Activated (VOX) 
or Push-To-Talk (PTT) systems with adapter 
cords for over 300 two-way radios. For clear 
two-way communication in high noise, there's 
only one name worth repeating — David Clark. 


For more information and a FREE 
demonstration, call toll-free: 


1-800-900-3434 


= 360 Franklin Street, Box 15054, Worcester, MA 01615-0054 U.S.A. 
TEL: (508)751-5600 E-Mail: sales@davidclark.com FAX: (508)753-5827 


YOURSELF? 


into the harsher environments. You want 
that radio to hold up.” 

Harris is happy with the durability of 
the Visars. For him, the most important 
requirement of the radios, however, is 
intrinsic safety. With an entire depart- 
ment of the plant devoted to painting the 
bikes’ gas tanks, non-intrinsically safe 
radios could spark paint fumes and blow 
the building like a Roman candle—and 
fried beard hair is not a pleasant smell. 

“There are a lot of fumes in [the paint 
department], and people can walk in and 
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out with their radios, so we have to 
make sure that they're all intrinsically 
safe,” Harris said. “That’s probably the 
biggest thing we’re worried about.” 

Though not Motorola’s most expen- 
sive radio, the compact, rugged radios 
are ideal for Harris’ and Harley’s needs. 

“The main thing is, it cuts down on 
lead and lag time. You just have to have 
people disciplined enough to wear 
them,” Harris said. 

As my first encounter with Swope 
demonstrated, however, just getting em- 
ployees to wear the radios is not enough. 
Having them on the right channel in a 
conventional environment is equally 
important. Lapses, such as Swope’s 
channel mix-up, however, will happen. 

“We all do it,” Swope explained. “It’s 
not the ideal situation, but it happens. 
You get busy, you talk to someone on 
channel 4, and then you don’t move it 
back up to channel 5. That happens.” 

A ride around the production floor on 
Swope's golf cart reveals an immaculate 
plant where the only disharmony comes 
from the thundering machinery. Making 
oneself heard over the surplus ambient 
noise is a job in itself. In the absence of ra- 
dios, two employees would be forced to 
yell in each other's ear at close range to be 
heard. The safety goggles required to be 
worn while on the floor are as necessary 
for protecting the eyes from the errant 
spittle of aclose-talking coworker as from 
flying shrapnel. 

In the considerably less-noisy cafete- 
ria, Swope shrugged his shoulders and 
turned his eyes to the ceiling while dis- 
cussing the havoc the industrial clamor 
wreaks on plant communications. Ev- 
erything from the engines of the numer- 
ous forklifts to the spotwelders on the 
assembly line contribute to the racket. 
What exacerbates the communications 
problem, however, is what Swope calls 
“the human element.” 

“It’s the guy that’s riding the fork- 
lift and has his radio sitting some- 
where beside him, possibly turned 
down too low to hear” that impedes 
communications, Swope said. There is 
no written policy or procedure for 
plant communications, but he encour- 
ages employees to be smart while car- 
rying radios. 

Amplifying the noise problem and 
human element further is the employee 
use of personal stereos with earphones. 
Assembly line workers are allowed to 
listen to Walkman-style radios (al- 
though headset use is restricted to only 
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Most RF equipment has some protection— but is yours 
enough? Research shows 90% of strikes are between 
1kA and 50kA and almost a third of all strikes range 
from 20kA to 100kA! Energy fields, even from 

an indirect strike, can implant crushing voltages 

on RF transmission lines. 


If your lightning protectors are not multi-strike rated 
at higher surge levels you risk losing revenue and 
customers. 


Experienced engineers, site managers and designers 
know that good protection is no accident. That's why 
they bet on HUBER+SUHNER lightning protectors 

in all their critical applications. 


é H7 HUBER+SUHNER 
INNOVATIVE SOLUTIONS TO COUNT ON 


U.S.A 802-878-0555 www.hubersuhnerinc.com/lightning 
Canada 613-271-9771 www.hubersuhner.ca 
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one earphone), but Swope pointed out 
that deciphering the difference between 
Metallica in one ear and radio transmis- 
sions in the other can cause lapses in 
communications. An attempt at switch- 
ing to full headsets for plant radio only 
caused more problems. 

“We tried to use two-ear headsets, 
but when [the employees] saw some- 
one with a full headset, they com- 
plained about it—*Well, I can’t have it 
for my CD, 
how come he 
can have it for 
his company 
radio?’” 

The answer 
to such a ques- 
tion seems 
painfully obvi- 
ous, but Swope 
only rolls his 
eyes and chuck- 
les when asked 
how he re- 
sponds to such 
complaints. 

Not only have 
headsets caused 
squabbles over 
personal privi- 
leges, they’ve 
been the subject 
of employee 
mockery. Harris 
said one em- 
ployee who tried 
to use a full 
headset turned 
more than a few 
heads during his 
short-lived com- 
munications experiment. 

“We had a guy that walked around 
here for awhile with a headset that 
looked like a CIA double agent,” Harris 
laughed. “People kind of made fun of 
him, and it didn’t last very long.” 

As a compromise to the headset 
problem, lapel microphones were is- 
sued to all of the radio users. Harris 
said they are powerful enough to 
overcome the ambient noise, but their 
use is not mandatory. 

The communications system has had 
its share of growing pains as well, and it 
appears to be approaching its limits. The 
system’s initial configuration suited the 
facility well at first, but as bike produc- 
tion increased, it began to show signs of 
weakness. As more interior walls were 
constructed and as more machinery 
flooded the plant, Harris said the 
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Harley-Davidson assemblers coordinate activity 
with Visar portables. 


original radios were almost useless. 

“Tt got to the point where it was al- 
most impossible to hear unless you were 
out in the open and looking at each 
other,” he said. 

To ameliorate the problem, two 
25W repeaters were installed for the 
maintenance and materials depart- 
ments. Harrison said the system is 
working fine now, but he thought bet- 
ter initia] planning could have saved 
headaches 
down the line. 

“T like the 
system itself, 
but it would 
have been nice 
if we could have 
foreseen the fu- 
ture and gottena 
couple more 
channels,” 
Harrison said. 
“Everybody's 
covered, but it 
just would have 
been nice to 
have about five 
more channels.” 

Human error 
and size con- 
straints aside, 
the radio sys- 
tem serves the 
plant well. At 
present, the 
plant’s workers 
build more than 
180 Sportsters 
per day, and 
each bike that 
rolls off the line 
has already been sold. Yet at that rate, the 
plant is sti// 214 bikes behind for the 
quarter. Swope didn’t bat an eye when 
quoting the number. He said the differ- 
ence can be made up in one Saturday and 
acouple hours of overtime. 

On my way out of the building, the 
employee bikes catch my eye yet again. 
They're beckoning me and promising 
fast rides on dusty back roads. I’ve be- 
come privy to the fact that Harley com- 
munications can be suspect at times. 
Maybe their security isn’t very tight ei- 
ther. My finger slides across the black 
gas tank of an XL 1200C Sportster, and 
I can fee! the beast’s steel heart lightly 
thumping from within. 

My impulsive act of indiscretion has 
left me with only one option: As I look 
over my shoulder, I jog the rest of the 
way to my car. B 
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****IN 1895, MARCONI: INVENTED WIRELESS:*:> 
COMMUNICATION. 


105 YEARS LATER, MARCONI AND 
Com-NeT ERICSSON ARE ABOUT TO REINVENT IT. 


Com-Net Ericsson and Marconi's new TETRA alliance is reinventing critical radio communications by providing secure, 
high quality voice and data transmissions wrapped in a spectrally efficient TDMA offering. We have a rich heritage of 
innovation and collaboration: over 80 years ago our forefathers, GE Mobile Communications, and the Marconi Company 
began working on radio together, Today, we're still on the forefront, 

working together to move mobile communications forward. 


CRITICAL RADIO SYSTEMS 
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Reduce noise in distributed 
communications systems 


Back-end design fixes cannot improve a bad “noise launch” at the radio system 
input, but tower-mounted amplifiers can improve overall system noise figure. 


By Bob Swinney 


There are many types of noise. Most 
are nuisances, and some are downright 
destructive to communications. Two 
types of noise can affect the operation of 
all active devices, including transistors, 
packaged amplifiers and radio receivers. 
One type of noise is generated within 
active devices, effectively limiting the 
number of components or amplifiers 
that can be chained. The other is desen- 
sitizing noise that literally overloads, or 
swamps, the input stages of amplifiers 
and receivers, rendering them insensi- 
tive to intended signals. 

Internally generated noise (equipment 
noise) is additive with other system noise. 


Noise-threshold limits are determined, lit- 
erally, by the amount of equipment in- 
volved. This is true for the front-end op- 
eration of a receiver or for a long string of 
bidirectional amplifiers in a tunnel. Each 
element of the system, be it a gain block 
or passive network, adds its bit of noise. 
Cumulative noise will ultimately desen- 
sitize a system to the point of unaccept- 
able performance. Fortunately, in most 
modern equipment designs, a great 
number of blocks must be cascaded be- 
fore “noise build-up” begins to ap- 
proach practical sensitivity thresholds. 
Desensitizing noise is manmade and 
external to the system. Power line noise, 
which can take many forms, is often 
broadband enough to affect more than 
one radio communications service si- 


AMP 1 


<¢ 110FT. > 
G=1,38 N=10 
F=0.72 F=10 


FILTER 
F=2.24 N=10 
G= 0.45 F=10 


Figure 1. The example shows loss from 110 feet of Andrew Heliax ’/s" foam-dielectric coaxial cable, 
gain for two Andrew ACE repeater amplifiers, and insertion loss from a bandpass filter in cascade. 
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TYPICAL ‘ZERO DB’ SYSTEM 


Figure 2. A “zero dB" tunnel system of four cascaded Andrew Radiamps line amplifiers and 
four sections of Andrew Radiax radiating coaxial cable. 
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multaneously. /mpulse noise, such as 
that generated by automobile ignition 
systems, is another common form of de- 
sensitization to VHF and UHF receivers. 
Enough noise of these types will effec- 
tively kill a system’s response to in- 
tended signals. A receiver or amplifier 
will effectively shut down in the pres- 
ence of strong noise because of bias 
shift in the input stages. 


Noise: An analogy 

Consider a bal] game during which 
you see the hot dog vendor, maybe 150 
feet away—too far to get his attention. 
You can’t yell loud enough over the 
noise of the crowd. So you get the atten- 
tion of someone 50 feet away and ask 
him to pass it on. Here, we have ambient 
noise (the crowd) and gain blocks in the 
form of two or three “pass it on” volun- 
teers. Sound loss between each volun- 
teer is about equal to each one’s “‘yell- 
ing volume.” You are just about to de- 
liver your hot dog order when a fan be- 
tween volunteers 2 and 3 begins to shout 
loudly at the umpire. The fan’s outburst 
becomes additional noise disrupting 
communications over one section of the 
path. Before the fan started yelling, 
there was net zero gain, with each volun- 
teer contributing just enough “power” to 
overcome the loss in his section, or link, 
of the system. The added burst of noise 
was enough to disrupt communications. 

This illustrates what noise can do 
in a communications system. Fortu- 
nately, communications equipment 
with guaranteed noise specifications 
gives us a bit more design control 
than we had over the hot dog path. 
The use of good “noise sense” and 
careful design procedures can lead to 


Swinney is an applications engineer for the Andrew 
RF Amplifier Group, Dallas. His email address is 
bob.swinney @andrew.com. 
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successful communications over an al- 
most unlimited number of links. 


Key points related to system noise 

p Noise temperature definition — Ata 
pair of terminals, and at a specific fre- 
quency, it is the temperature of a passive 
system having an available noise power- 
per-unit bandwidth equal to that of the 
actual terminals. 

In the context of this definition, “pair 
of terminals” means the terminals of any 
active system under consideration, such 
as an antenna, transmission line, resistor 
or amplifier. “Active” does not necessar- 
ily mean gain in this definition (i.e., 
inert components have “negative gain,” 
or loss, but the system as a whole is still 
active). Essentially, noise temperature is 
the ratio between noise at the terminals 
of a network and the noise that exists at 
the reference temperature (290°K) of a 
totally passive system. 
> Noise factor — The ultimate sensi- 
tivity of an amplifier is set by the noise 
inherent to its input stage. A precise 
evaluation of a device’s noise quality is 
obtained by means of its noise factor. 
Noise factor, as described below, is a 
ratio of powers. An amplifier’s input 
impedance must closely match the 
source impedance for maximum power 
to be transferred to the amplifier. 

The input termination (impedance) 
has an available noise power given by 
the expression: 


Po = (KTB) watts) [Eq. 1] 


where 

K = Boltzmann’s Constant (1.38 X 
10-3 joules per degree Kelvin). 

T = temperature in degrees Kelvin. 
(Room temperature, 290°K, is 
used in most ordinary noise 
calculations.) 

B = noise bandwidth in hertz. 

A perfect, noiseless amplifier with 
gain G would have an output noise 
power over a given bandwidth of: 


Py = KT BG watts) 
= (1.38 X 10-23) (290)(BWhenz)(G) 


(Eq. 2] 


where 
G (gain) is a multiplier. 
BW = noise bandwidth. 
Note: If G = | and BW = IHz, then 

Pn =4 X 1072! watts 

= —174dBm 

Decibels above one milliwatt (dBm) is a 
logarithmic power term that appears 
frequently in noise formulas. 
pb Example — As shown in the follow- 
ing equation, the output noise power of a 


“perfect” 40dB-gain amplifier (numeri- 
cal gain of 10,000). operating overa 
30kHz bandwidth, would be: 


Po = (1.38 X 10773)(290)(30 * 103)(1 X 10°) 
= 1.2 X 107" watts = —89dBm 


A perfect amplifier generates no 
noise power of its own. A real amplifier 
generates internal noise because of ther- 
mal effects and molecular agitation. The 
numerical ratio of output noise power 
between real and perfect amplifiers is 
noise factor (F). Noise factor compares 
the noise power output of a model, 
perfect amplifier with the noise power 
output of a practical amplifier under the 
same gain and bandwidth conditions. It 
is described by the expression: 


A 
a [Eq. 3] 


where 
Pr= noise power output of a real 
amplifier. 
KTBG = noise power output of a 
perfect amplifier. 
G= numerical gain. 
p> Example — Solving Eq. 3 for noise 
power, Pn, and with F = | for a perfect 
amplifier, the noise power output is 
1.2 X 107!2W., In other words, a perfect 
40dB amplifier operating over a 30kHz 
bandwidth at room temperature would 
have a noise output of 1.2 X 107'27W.A 
typical practical amplifier under the 
same conditions might have a noise 
power output of 1.4 X 107!'W. Calcu- 
lating the noise factor by Eq. 3 yields: 


(Note: Noise factor is always a numeri- 
cal ratio.) 

Noise factor, then, is a mudtiplier 
used to predict the amount of ampli- 
fier noise power output compared 
with the noise power output that 
would occur in a perfect amplifier un- 
der the same conditions. 
p> Noise figure — Signal-to-noise ratio 
(SNR), at the receiver’s output is a 
critical element in the communications 
link. All information received, whether 
analog or digital, encrypted or “clear,” 
is subject to confusion on the part of 
the interpreter. Accurate interpretation 
of information drives the necessity for 
measurable quantities. Noise figure, N, 
is a measurable figure of merit. In digi- 
tal systems, the quantitative reliability 
measure is bit-error rate (BER). Bit- 
error rate is closely related to noise 
figure in a non-linear way. 

The logarithmic expression of noise 
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ANTENNA 
JUMPER -0.3dB 


LINE 100! (7/s") 
-2.0dB 


DUPLEXER 
-1.1dB 


G3 = 0.78 
Fz= 1.29 


— 


F4=3.16 RECEIVER 


N= 5dB 


RECEIVER WITHOUT TMA 
N= 8.40 


Figure 3. Each noise-contributing element 
between the antenna and the input to the re- 
ceiver |s calculated for the cascade noise 
factor formula. 


factor is noise figure, or: 
N= 10 log F [Eq. 4] 


p> Example — The noise figure, N, of 
the amplifier in the example above 
would be: 


N = 10 log 11.7 = 10.7dB 


Note: Noise factor, F, is a ratio of pow- 
ers, and noise figure, N, is the logarith- 
mic expression of noise factor. Noise 
figure is more commonly used, espe- 
cially for calculations. 

The output noise power, in dBm, of a 
device is given by: 


Py= —-174+ 10logBW+ G+ N [Eg. 5] 


where: 

PN = noise power in dBm at 290° 
Kelvin (room temperature). 

BW = bandwidth in hertz. 

G = gain in dB. 

N= noise figure. 


Essentially, the output noise power, 
Pn, of an amplifier is equal to the noise 
of the perfect amplifier plus a noise fig- 
ure, N. Output noise power is generally 
expressed in dBm. Notice in Eq, 5 that 
noise power output varies with gain and 
bandwidth. Over the same noise band- 
width, and with the same gain and noise 
figure, noise power output of both het- 
erodyne and non-heterodyne amplifiers 
is the same. However, there is a definite 
noise power advantage for heterodyne 
repeater amplifiers arising from the use 
of intermediate frequency (IF) filters to 
reduce system noise bandwidth. The 
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effect of reduced bandwidth on PN ts 
apparent in Eq. 5. 

p> Noise temperature — Noise factor, 
noise temperature and reference noise 
are related by the expression: 


i ¢ lima Bs [Eq. 6] 


where: 

Tr = device noise temperature. 

F = is noise factor. 

T = noise temperature, referenced to 
290’Kelvin. 

p Example — From this equation, 

noise temperature of the 40dB amplifier 

above would be: 


Tr = (11.7 — 1) X 290 = 3,103°K 


p> Sensitivity — Sensitivity, like noise 
figure, is a measurable figure of merit. 
Sensitivity is defined as the smallest sig- 
nal a network can reliably process. This 
definition specifies the strength of the 
smallest signal at the input of a network 
that causes the output signal power to be 
M times the output noise power, where 
M must be specified. M = | is generally 
used, although special applications, 
such as SINAD receiver measurements, 
use other values of M. Sensitivity is 
bandwidth dependent. At a source 


temperature of 290°K and M = |, the re- 
lationship of sensitivity to noise figure is: 


Sens. = MKTBF 


Note: (NMrig = 10 X log F), therefore 
sensitivity, in dBm is: 


Sens.abm = —174 + N + 10 log (BW) + 10 log M 
[Eq.7] 


It can be seen that with a known 
bandwidth, sensitivity is directly related 
to noise figure. 

Receiver system noise figure, consis- 
tent with known sensitivity, is calcu- 
lated by solving Eq. 7 for N, as: 


N= Sens. + 174 — 10 log (BW) — 10 log M 
[Eq. 7a] 


p Example — Assume a cellular re- 
ceiver system is expected to process 
minimum signals of —116dBm 
(0.35V). The term “receiver system” is 
used here because all cascaded elements 
ahead of the actual receiver affect the 
noise figure. From Eq. 7a, receiver sys- 
tem noise figure is calculated: 


N= -116 + 174 — 10 log 25,000 — 
14dB 


10 log 1 


Adding 6 dB for a performance 


TMA +15dB 
N=2.2 


LINE 100° (2/2") 
—3.4dB 


BIAS TEE 


RECEIVER 
N= 5dB 


RECEIVER WITH TMA 
N= 3.06 


Figure 4. Systern noise figure calculations with a 
tower-mounted amplifier in the system. 


margin “below threshold” reduces the 
noise figure to 8dB. 

Thus, it can be seen that noise 
performance and gain are solidly 
linked in the challenging arena of 
RF amplifier design. As many RF 
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designers have discovered, gain is 
an “empty parameter” and almost 
meaningless when considered by 
itself, without the correlation of a 
noise figure. 


Amplifiers in cascade 

When several devices are cascaded 
together to form a chain, the whole 
chain can be evaluated as a single ele- 
ment with a cascaded noise figure. The 
general formula for total system noise 
factor is given by: 


F,-1),(-1 F-1 
R=F+| 2— +| 2— +L | ———_ 
_ G, ) bal aia = 


(Eq. 8] 


where: 

Fs = system noise factor. 

Gi...Gin = 1) = numerical gain of the 
individual elements, 


where; loss in dB is taken as a negative 
gain, 
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elements, where N is noise figure. 

As an example, 110 feet of ’/s-inch, 
foam-dielectric coax, two repeater am- 
plifiers and a bandpass filter are shown 
in cascade in Figure | on page 32. 

Cable loss is 1.4dB, amp #1 gain is 
35dB, amp #2 gain is 38dB, noise figure 
of each amp is 10dB, and the insertion 
loss of the filter is 3.5dB. System noise 
factor is: 
fa iee[ ea tah fears 

=13.89 

Accordingly, system noise figure of 
the string is V = 10 log 13.89 = 11.43. 

Thus, the noise figure, 11.43dB, of 
the cascaded string is greater than the 
10dB noise figure of the first active ele- 
ment in the string. This is always true, 
and how much greater will depend on 
the “noise mass” of the string. Noise 
contributions of short jumper cables 
make little difference in the outcome. 
In more formal noise performance 
evaluations, all noise-contributing ele- 
ments should be considered. 

When a series of cascaded amplifiers, 
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each of gain G, is interconnected, with 
each driving a load equal to its gain 
(load = —G), the system is said to be a 
zero dB system. The system noise factor 
equation then simplifies to: 


Fs=A+(h@-)+(A-)+...a-) 


Simplifying further and converting to 
noise figure, this becomes: 


N = 10 log [n(F - 1) + 1] 


where: 

N = noise figure. 

n = number of amplifiers. 
F = noise factor, 

For example, as shown in Figure 2 on 
page 32, consider four sections of cas- 
caded line amplifiers and radiating 
cable operating in a “zero dB” tunnel 
system. Each line amplifier of 20dB 
gain drives a section of radiating cable 
having 20dB loss. 

The uplink noise figure of each line 
amplifier is 9dB; the noise factor is, 
therefore: 


F =log"' | =79 


From the zero dB noise figure, Eq. 9, 
the cascaded noise figure of the ampli- 
fier string becomes: 


= 10 log [4(7.9 — 1) + 1] = 14.6 


Noise power out of the string can be 
determined from Eq. 5 as: 


Pn = —174 + 10 log 25,000 + 20 + 14.6 
= -—95.4dBm 


[Eq. 9] 


The string’s performance is evaluated 
as if it consisted of only the last ampli- 
fier. SNR at the string’s end is refer- 
enced relative to —-95dBm. If the ampli- 
fier signal output is +30dBm, SNR 
would be 30 — (—95) = 125dB. From 
Eq. 7, sensitivity is —115dBm. The ef- 
fect of “noise build up” can be seen 
when the string’s sensitivity is com- 
pared with that of a single amplifier act- 
ing alone, or —12] dBm. 

Suppose instead of four amplifiers, 
the chain consists of 20 amplifiers, 
Again, the uplink noise figure of each 
amplifier in the string is 9dB, and the 
noise factor, F, of each amplifier is 
7.9dB. Therefore, from Eq. 9, the noise 
figure of the string of 20 amplifiers is 
21.4dB, and from Eq. 7, the string sen- 
sitivity is —109dBm. Although dimin- 
ished, the sensitivity of the string of 20 
amplifiers is still well below the typical 
cellular contour level of —80dBm. 
Noise “build up” is seldom a problem in 
properly designed amplifier and cable 
systems. Amplifier/radiating cable sys- 
tems are possible over almost limitless 
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distances, a point attested to by the long 
tunnel communications systems in use 
around the world. 


Tower-mounted amplifiers, receivers 
The following is taken from design 
notes on the uplink, or talkback, side of 
a 1,900MHz PCS system. Imagine you 
are looking over the shoulder of a de- 
signer confronting the usual problem of 
talkback range vs. talkout range. 

The designer has established a base 
transmitting station (BTS) range of 4.5 
miles. He must now determine if the 
mobile can talk back to the BTS re- 
ceiver over the same path. Because sys- 
tems of this type are usually talkback- 
limited, he has decided to use a tower- 
top amplifier (TMA) in the uplink re- 
ceiver. The uplink gain budget form the 
mobile to BTS receiver is: 


27dBm — 6 — 153 + 22 + X = —95dBm 


where: 
27dBm = 600mW portable output. 
—6 = portable antenna efficiency. 
—153dB = path loss mobile to tower. 
22dB = antenna gain at tower. 


—95dBm = target receive level (note 
20dB above minimum re- 
ceiver sensitivity). 

Solving, X = 15dB, or the amount of 


additional gain in the uplink path 
necessary to input —95dBm into the 
BTS receiver. 

So, the designer determined a 15dB- 
gain TMA would offset the disparity 
between BTS talkout and talkback. Un- 
fortunately, because of noise consider- 
ations, a 15dB-gain TMA won't deliver 
a 15dB path improvement. 

Path improvement resulting from a 
TMA can be estimated by noise analy- 
sis of the receive path on a “before and 
after” basis. See the “before” diagram in 
Figure 3 on page 34, and calculate the 
noise between the antenna and the input 
to the receiver. Each noise-contributing 
element is calculated separately before 
combining it in the cascade noise factor 
formula, Starting at the input jumper: 
From Eq, 8, calculation of individual element 
gains and noise factors: 


Input jumper, G = log ] a - O93 andr -( ts] 1.07 
LOG feet al I ling, G = log” at 20.63 and £ = abe: = 1.58 
. a | = 003} 
“1 1 
xer, G =log ©] -—--- | = 0.78 and F =|-—— } =1.29 
Duplexer log ‘6 | ir [al 


Receiver, with noise figure, V,of 3dB, F = log” [3 | =3.16 


Substituting gains and noise factors into 
Eq. 8: 
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Cascade noise factor 
ara IN a 316-1 
0.94 {0.93)(0.63) “l(09 93)(0.63)(0. 


=i 


Therefore, noise figure of the system, 
without a TMA, N = 10 log 6.92 = 8.40. 

Now, refer to the “after” diagram 
(Figure 4 on page 36), and calculate sys- 
tem noise figure with a TMA. The path 
through the TMA has special support 
components, including a different du- 
plexer and a bias tee. Also note the use 
of smaller, more economical (42-inch) 
feeder cable. Starting at the jumper, 
gains and noise factors of individual el- 
ements are: 
Input jumper, G = 0.93 and F = 1.07, 
same as before, 
TMA, with 15dB gain and noise figure, 
2.2dB, 


=6.92 


“4 [a {| 2 | 
= log [#|- 31.62 and F = log [; )- 1.66, 
100-foot, %-inch line, 


=log"'| 4 | - 0.46 and F=|—_]=2,19 
0. a 


bias tee, 
a oo 
G=log' 0.95 and F = =1.05 
“10- 0.95 : 
duplexer, 


~0.5 | 
=| — |= (89 and F =| —— |=1.12 
" ies | " ams 


receiver with noise figure, N, of 5dB, 


F =log" 3 = 3.16 


and, by Eq. 8, cascade noise factor, 


: | h.60-17 219-1 

5 ware te 

4 10S=1 A yided 
(0.93)(31.62)(0.46) | | (0.93)(31.62)(0.46)(0.95) 

VG=1 |-20 
(0.93)(31.62)(0.46)(0.95)(0.89) 


Therefore, noise figure of the systems 
with a TMA: N = 10log2.02 = 3.06. 

Noise figure improvement amounts to 
subtraction of the before and after noise 
figures, or 8.40 — 3.06 = 5,34dB. Five 
dB of noise figure improvement trans- 
lates to the same amount of improve- 
ment in talkback conditions. In essence, 
the addition of a 15dB gain TMA yields a 
§.3dB improvement in the talkback path. 

The BTS receiver input calculation 
now becomes: 


27dBm — 6 — 153 + 22 + 5.3 = —104.7dBm. 
The BTS, designed to deliver —95dBm 


to a mobile receiver at 4,5 miles, will re- 
ceive a talkback level of —105dBm 
from mobiles at the same distance. Even 
though total range is less than on the 
downlink side, good performance at 4.5 
miles is assured because the BTS re- 
ceive level of —105dBm is 11dB above 
minimum receiver sensitivity. 

In summary, with the parameters set 
forth, the BTS talkout range is 4.5 
miles. Mobile talkback limitations can- 
not be completely overcome with a 
tower-mounted amplifier. Talkback cal- 
culations showed the need for 15dB gain 
in a TMA. Because of noise consider- 
ations, a realizable talkback enhance- 
ment of only 5dB is possible from a 
15dB TMA. This will allow for a work- 
able BTS receive input level of 
-105dBm from mobiles at 4.5 miles 
out. Path improvement depends heavily 
on noise factors and component losses 
but is rarely more than 7dB without the 
use of cryogenic amplifiers. Some serv- 
ice providers reduce, or pad down, the 
transmitter output to maintain parity 
with the best obtainable uplink. If exact 
parity is required, first calculate the best 
talkback range obtainable with a TMA 
and then design the talkout to match. 


Noise characteristic is input-based 
The noise characteristic of any device 
is fundamentally set by its input net- 
work, whether it is the base of a transis- 
tor or the first stage of a complex ampli- 
fier or receiver. When several compo- 
hents are cascaded together to form a 
network, such as a string of repeaters or 
a receiver system, the whole chain can 
be evaluated as a single element with an 
overall “noise factor.” Noise figure is 
the logarithmic expression of noise fac- 
tor. Noise figure and sensitivity are in- 
explicably linked to the “front end,” and 
no amount of extra design quality in 
later stages can make up for a bad “noise 


launch” at the input. B 
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Unlicensed 

microwave: 

Blessing or 
curse? 


Engineering discipline and rigor 
should be applied 
to system planning and design 
to use unlicensed ISM band 
equipment to its best advantage. 


By Stephen Bartlett 


Use of microwave radios designed for the unlicensed 
industrial, scientific, medical (ISM) bands is becoming 
more popular in the world of microwave engineering. 
Many types of spread-spectrum, broadband radios have 
recently become available for use in the 2.4GHz and 
5.8GHz unlicensed ISM bands as defined by FCC Part 
15. These products offer potential solutions to unique 
wireless access problems caused by the loss of licensed 
spectrum and spectrum refarming actions recently 
taken by the FCC—or any situation where a need exists 
for a rapidly installed, low-cost wireless link. 

These cost-effective, unlicensed radios can be both a 
blessing and a curse, however. Their cost-effective 
broadband application and ability to operate without a 
licensed channel make them a blessing. These systems 
are easily installed and can use conventional 2GHz and 
6GHz microwave dishes requiring only coaxial cable, 
instead of the more-expensive waveguide. 

The lack of coordination among users in the 
unlicensed spectrum, however, makes it a curse. Al- 
though these new technology systems can be useful for 
providing solutions to unique system problems, they are 
not the cure-all for the future of fixed wireless that 
many believe them to be. 


Interference in spread-spectrum systems 

The licensing and regulatory processes that protect 
the licensee eliminate many potential sources of inter- 
ference in the licensed spectrum bands. In the 
unlicensed band, however, no interference protection 
exists, and the resolution of interference problems is 
pushed into the lap of the system owners, planners and 
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engineers. Many system planners re- 
sponsible for specifying and purchasing 
these systems have little understanding 
of how these systems actually work, and 
many have never been involved in de- 
signing fixed-site microwave systems. If 
this trend continues while the number of 
unlicensed systems increases, the unli- 
censed spectrum may become so noisy 
and unpredictable that many systems 
now working successfully today may 
become useless in the near future— 
especially in dense metropolitan areas. 

Many of these unlicensed products 
are built with technologies based on one 
of two spread-spectrum designs: 
frequency-hopped spread spectrum 
(FHSS) and direct-sequence spread 
spectrum (DSSS). Both designs occupy 
a broad portion of the unlicensed spec- 
trum. The difference between these 
spread-spectrum designs, however, is 
how they occupy that spectrum. 

When unlicensed spectrum products 
were first introduced to the market, the 
initial buyers had the advantage—and 
luxury—of being first on the air, with 
few other spectrum users with which to 
contend. Many of these first systems 
used FHSS technology. FHSS radios 
transmit on a relatively narrow, instan- 
taneous bandwidth while hopping 
several times a second between selected 
frequency assignments in a wide 
spectrum band. The FHSS receiver is 
synchronized to the transmitter’s 
frequency-hop pattern and follows it for 
complete signal reception. After many 
of these systems began occupying the 
same unlicensed band, it was soon dis- 
covered that similar FHSS systems 
would often interfere with one another, 
even with 128 (seven code bits) or 256 
(eight code bits) programmable hop- 
code combinations. 

This isn’t surprising considering the 
problem’s statistics. It's easy to calculate 
the least number of FHSS systems hay- 
ing a better than even chance (p > 2) that 
any two of them will have the same hop 
pattern and interfere with one another. 
For n systems having m hop-code select 
bits, the following formula can be used 
to estimate the least number of users for 
a given interference probability: 


—n(n—1) 
gine) 


In(p)= 


For an even chance of interference, 
p = %, only 19 nearby FHSS systems 
would be required for any two of them 
to interfere using 256 codes 
(m = eight code bits), and only 13 
nearby FHSS systems for any two to 
interfere using 128 codes (m = seven 
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code bits). Although this estimate 
does not consider the use of direc- 
tional antennas (or transmit power dif- 
ferences that may reduce the probabil- 
ity for this type of interference), it 
does illustrate the high potential for 
interference that exists with only a 
few neighboring systems, regardless 
of the number of hop codes available. 

DSSS radios use more of the unli 
censed spectrum in their transmission 
than FHSS radios. Using a code- 
division, multiple-access (CDMA) 
scheme, each DSSS radio’s baseband 


signal is “chipped” with a unique 
spreading code. Each of the spreading 
codes in CDMA DSSS are orthogonal, 
meaning that like codes add, and unlike 
codes cancel. When a correct code is re- 
ceived, the receiver's matching de- 
spreading code provides signal gain, 
and the proper signal is detected. This 
orthogonal coding scheme reduces co- 
channel interference by providing a 
code isolation. This code isolation is a 
factor of the spreading gain (G) of the 
DSSS radio design. The spreading gain 
is the ratio of the spread bandwidth to 
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the baseband data rate being carried by 
the radio. Low-data-rate, spread- 
spectrum systems have high gains with 
high code isolation. A high code isola- 
tion allows several radios to share a 
single spreading channel] with low inter- 
ference—a design principle used in PCS 
cellular systems. One of the risks with 
unlicensed DSSS radios is the tendency 
to push high data rates through the 
spread bandwidth. This may result in 
low spreading gains with low code 
isolation and a high risk of co-channel 
interference between DSSS systems. 


One of the greatest concerns with us- 
ing unlicensed radios is their lack of 
“noise immunity.” These systems are 
susceptible to interference even if de- 
signed as spread-spectrum radios. The 
following types of interference can 
affect many spread-spectrum systems: 
QO) Narrowband interference (NBI) (re- 

ceiving non-spread-spectrum signals 

within the spread bandwidth). 

O Co-channel interference (CCH) 
(receiving on-channel signals with 
different codes that cannot be 
effectively canceled). 
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Ql Adjacent channel interference (ACI) 
(receiving signals from an adjacent 
channel). 

QO Intermodulation interference (1M) 
(receiving signals generated by the 
sums and/or differences of two or 
more out-of-channel signals that re- 
sult in various frequency products 
within the radio’s channel band). 
These various interference sources 

need to be considered (along with the 
radio’s spread-spectrum design param- 
eters) during the system planning and 
engineering phase. This is especially 
important for systems using unlicensed 
spectrum products. 


Carrier-to-interference ratio (CIR) 

Microwave system-link analysis con- 
siderations include: 

Q) predicting path lengths, and potential 
obstructions and reflection points. 

Ll estimating signal attenuation from 
transmitter to receiver to predict 
receive-signal levels (RSL). 

(J calculating the link’s fade margin, 
which is the ratio of RSL to receiver's 
signal-threshold level. 

Q) predicting the link’s availability. 

Systems designers using unlicensed 
radios need to consider another impor- 
tant parameter—potential interference 
on each link. To plan this effectively, de- 
signers must optimize the carrier-to-in- 
terference ratio (CIR) of each micro- 
wave linkin the system. Spread-spec- 
trum systems operating in high-interfer- 
ence channels should have an optimal 
CIR ratio of at least 5:1, or 7dB. 

Many unlicensed DSSS radios are en- 
gineered to carry large data rates with re- 
spect to their spreading band. As the 
baseband data rate approaches the 
spreading rate, the processing gains be- 
come low and significantly reduce the 
radio’s code isolation. In extreme cases, 
the radios may have less code isolation 
than the minimum required CIR (the 5:1 
ratio noted above) and may become inef- 
fective in distinguishing their intended 
signal’s code from other codes used by 
neighboring radios sharing the same 
channe]. This becomes a significant sys- 
tem design issue for users of these unli- 
censed broadband DSSS radios, 

If these CDMA DSSS radios cannot 
prevent co-channel interference be- 
tween themselves, then the system 
needs to be designed with a channel 
plan and frequency-reuse strategy. 
Some manufacturers of these broadband 
systems only offer one or two radio 
channel pairs in their product lines, 
which can make channel planning quite 
a challenge. Therefore, in the design of 
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an unlicensed radio system, the spread- 
ing gain and optimal CIR are important 
parameters for determining the threat of 
destructive interference from radios 
within the system, as well as other user’s 
systems in the same general area. 


Optimizing link CIR 

The best approach for reducing the 
potential for interference is to ensure 
that the overall system CIR budget is 
optimized by making it as large as pos- 
sible for each link. Consider following 
these steps early in the design phase: 
> Only use radios that offer two or 
more channel pairs — The more chan- 
nel pairs that are available, the less the 
chance of CCH interference in the sys- 
tem. Ideally, adjacent, crossing or in- 
line paths should all be separated from 
one another by a frequency guard band. 
Calculate the code isolation for the 
DSSS radios being considered 
(10 X log(G)) — This will establish 
whether the radios can actually have an 
effective code isolation within the same 
band. Ideally, code isolation should be 
greater than the radio’s minimum CIR ratio. 
> Consider the number of code choices 
available in the radio — More code 
choices add flexibility to channel plan- 
ning and an increased system tolerance to 
the large number of potential interfering 
systems in the same metropolitan area. 
b Obtain the unlicensed receiver's 
front-end filter roll off characteristics 
(dB isolation per MHz from center 
carrier) — This system parameter de- 
termines the receiver’s ability to reject 
ACI and IM products. 
® Calculate the RSL from the link 
budget for the signal of interest (SOI) — 
This is the signal you want to receive. 
Also calculate any potential interfering 
signals (NBI, CCH, ACI, and IM 
sources—the signals you don’t want to 
receive). The difference (in dB) between 
the SOI RSL and the sum of all the noise 
RSLs will establish the CIR estimate for 
each link in the system. 
p Consider alternating-link feed-horn 
polarities — Ideally the interfering sig- 
nal would be orthogonally polarized 
(90°) with respect to the signal of inter- 
est. This is an important consideration 
but needs to be well understood. Signal 
reflections may change a linearly polar- 
ized signal to elliptical or circular polar- 
ity. Reflections, especially over water, 
are often manifested as a varying ampli- 
tude and phase interference signal. Or- 
thogonal, linear cross-polarization 
schemes have signal-to-interference iso- 
lations as high as 30dB, but with the 
variations due to reflections, this 
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isolation is significantly reduced. There- 
fore, it is best to use a more conservative 
estimate and to assume a circular-to-linear 
polarity isolation of only 6dB. 


Organizing technical users 

The new unlicensed radio systems 
have provided users with a number of 
system options that did not exist before. 
However, more engineering discipline 
and rigor need to be applied to system 
planning and design with unlicensed 
systems than ever was realized with 
licensed systems. Users of unlicensed 


systems should consider forming a tech- 
nical users group made up of the unli- 
censed product users in their local areas. 
This group could help regulate the local 
unlicensed spectrum, help resolve inter- 
ference issues and prevent their spec- 
trum from becoming unusable in the fu- 
ture. This user group could also help 
assist in future system planning as mem- 
ber systems grow. Increased use of these 
unlicensed bands has pushed a new set 
of planning and engineering responsi- 
bilities into the lap of many telecommu- 
nications directors nationwide. | 
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PROVIDING 


Make UHF trunking profitable 


How does a commercial service provider integrate 
newly available UHF spectrum and technologies into a profit center? 


Here’s the view from the inside. 


By Jeff Grazi 


UHF wunking presents a unique set of issues that 
determine whether the system will operate effi- 
ciently, effectively and profitably. My company, 
based in Denver for the last 27 years, putupa 
trunked UHF system about four years ago using 
narrowband technology. This was added to our 
portfolio of community repeaters, cellular, paging 
and communications consulting services in the 
Denver and Colorado Front Range areas. 

There are four main areas that the prospective 
UHF trunking operator should be aware of: licens- 
ing, equipment, technology and infrastructure. 


Licensing issues 
The FCC has basically issued two types of li- 
censes in the UHF bands: an /G (decentralized) 
license and a YG (centralized) license. The com- 
mission is licensing both the 461MHz and the 
451MHz parts of the band. (This split presents 
some challenges that will be covered later 
in the section on technology.) 
The frequencies to which a licensee 
is assigned may be mixed. You may 
be assigned a 461MHz and a 
451MHz frequency. They may 
also be mixed by type, IG and 
YG, depending on how 
densely populated and 
licensed your geo- 
graphic area is. 
Another issue, 
for IG licensees, 
is looking at co- 
channel users. 
When you interact 
with your co-channel 
users, or interfere with 
them, you are going to 
have issues that you will have to 
work out. One of the nice things about 
the YG license is that you do not have co-chan- 
nel users—it’s an exclusive license. 


Equipment issues 
The 1OMHz split in the band assignments 
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presents a unique set of challenges for the 
equipment. The transmitters will split with 
no problem, and combining is not a problem. 
On the receive side, however, it is much 
more difficult if you are installing a master 
antenna/multicoupler type of system. This 
will require splitting and creates problems 
such as losses incurred from that splitting. 
Another challenge is channel monitoring. 
If you are an IG licensee, whether in the 
461MHz region or the 451MHz region (or 
the 466MHz region, for that matter), you 
will still have to monitor the channel, YG 
licensees do not need to monitor. Most of 
the current trunking technologies use a data 
burst that is transmitted on the channel every 
ten seconds. If you are an IG licensee, you 
are going to have to hold off and monitor 
before those data bursts occur, which will 
hinder efficient functioning of the system. 
IG and YG channels can be used together. 
When they are mixed, the home channels are 
placed on the YG assignments because there is 
no monitoring requirement, and then users can 
be trunked off onto the IG channels. Some of 
the current technology allows the equipment to 
look at busy channels, skip them if they are in 
use, and go on to assign other free channels. 
Another challenge is that wide-area trunking 
requires that the system either be linked via a 
landline, microwave or some other means, We 
chose to use a microwave link, the 2.4GHz un- 
licensed spectrum (See “Unlicensed Micro- 
wave; A Blessing or a Curse?” page 40) and run 
a T1 between sites to link them. 
Centralized and decentralized trunking — 
Centralized trunking seems to be the most 
popular and most appropriate technology for 
these bands, and that’s what we’re using in 
Denver. Everything is done at one site, ev- 
erything is controlled from that one site, and 
the repeaters are assigned from that singular 


Grazi owns Grazi Communications, Denver. He has a degree in mass 
communications and electronics. He is a member of the Society of 
Broadcast Engineers, and he is a Fellow of the Radio Club of America. 
This article originated as a lecture presentation at the International 
Wireless Communications Exposition in March. 
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point of view. If you use decentralized 
trunking, then the radio makes the 
decision, and it’s a much slower sys- 
tem, Centralized trunking does work 
more efficiently. 


Technology issues 

Available technology for UHF trunk- 
ing has been slow to turn out. Fora long 
time, there was no technology available 
to allow handoffs. The big problem with 
multisite systems (we have three sites in 
the Denver area, for example), has been 
the requirement of the user to select 
which site he is going to use. The radio is 
not capable of making that determina- 
tion. There is some technology, exhib- 
ited at the [WCE last March, for the next 
generation of UHF trunking that will al- 
low automatic handoffs and will also al- 
low automatic registration and unique 
user ID codes. 

We are using the E.F. Johnson LTR 
format. We are examining going onto 
the Net-LTR system, which is an en- 
hanced, more robust system with auto- 
matic handoffs and unique user ID. The 
standard LTR system seems to work as 
well as the 800MHz LTR has for the last 
10 to 15 years. 

The situation of having the users 
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select the site has been a drawback 
because the users are often unsophisti- 
cated regarding propagation, and they 
are generally unfamiliar with system 
operations. Unless you make it ex- 
tremely simple for them, they may have 
a difficult time. 

We are using compandered audio 
on our system, and we encourage 
those who come onto the system to 
use it. Most of the newer radios have 
this function available. It gives a 
much more intelligible system, giving 
users the feel of a wideband radio in 
a narrowband environment. 

We have not found any problem go- 
ing from wideband repeaters to the nar- 
rowband technology. Of course, we’re 
running a hot preamp, using a multicou- 
pler system and sitting on good, quiet 
sites. We try to keep our transmitter 
noise levels low. It’s just a matter of en- 
gineering the system right. In terms of 
the audio recovery difference between 
wideband and narrowband, customers 
have not complained about volume or 
audio quality. 


Infrastructure issues 


> The dynamics of interconnect — 
New trunking technologies, unlike those 
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for the old 800MHz trunking systems, 
allow interconnect on any channel at 
any time in any place. That capability 
can be dynamic across the system, For 
example, in our area, if a user wants to 
use a site in Colorado Springs, which is 
70 miles away from us, and wants to 
interconnect to a Denver telco line, we 
can allow that over the network—again, 
via microwave, Tl or some other sys- 
tem link. The system is no longer de- 
pendent on the interconnect being at 
the particular channel and at the site. 
Now the interconnects can be at any lo- 
cation in the system. 

For interconnects we use USWest in 
the Denver, Colorado Springs and Boul- 
der markets. We do run a T1 through a 
separate carrier, Qwest, from Denver to 
Colorado Springs to link the two cities, 
as well as for other applications. The 
hardware connects easily—all two- 
wire, standard signaling equipment that 
looks like a POTS line. In our system we 
use an overdial. Dial into the seven-digit 
number and then add either a two-digit 
or three-digit overdial, which is 
programmable. To access an outside 
line, the mobile unit keys up, gets dial 
tone, dials the number, and makes the 
connection. Timers can be customized 
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to restrict time of day, time of week or 
day of week. The system is robust in 
terms of programming capability. 

bP Coverage issues — Our operation 
uses multiple sites in the Denver area: 
a downtown site that is on a tall 
building, a mountaintop site on Look- 
out Mountain and a third site in Boul- 
der, a suburb 30 miles away. All three 
of these sites are linked, and this 
gives us the best of both worlds. The 
mountaintop gives us nice coverage 
up and down the Front Range, about 
a 30-mile radius up and down the 
north-south Interstate 25 corridor. 
However, it doesn’t give us good cov- 
erage downtown, amongst the build- 
ings or down in their sub-basements 
and so forth. What we have done is 
marry the two systems together. Now 
we can have a mobile operating 20 
miles south of Denver that is commu- 
nicating with a portable in the second 
sub-basement of a downtown office 
building. Linking the systems, and 
again having that microwave or land- 
line backbone link, allows us to do 
that because the system is program- 
mable and it’s all software-driven. 

The repeaters in most metro areas 
do have dead spots, and so we try 
to add locations to them. And, as 
we build the system, we're starting 
to build it as a cellular-looking sys- 
tem. As technology improves, it will 
look and feel more like a cellular 
system with automatic handoffs, and 
the technology will have caught up 
with what the customers want. 

Good planning makes for a success- 
ful system. Know the issues of your 
system, and it will be a reliable and 
profitable system with a minimum 
of hassle. 


Selling the system 

We've tried going out to the other 
mobile shops in town because we’re 
the only service provider in Denver, 
presently, that has a UHF trunked sys- 
tem. We’ve gone to these other shops 
and offered them service on our sys- 
tem. That seems to be the best way to 
sell because, like many small telecom 
businesses, we don’t have a huge 
sales force, and we’re not out selling 
individual radios. Making the system 
available to other shops and users 
makes it much more profitable. 

Only a handful of manufacturers sup- 
port LTR for UHF. We use about three 
different brands. We are not restricting 
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shops. If they’re selling “Brand X,” we 
don’t care, as long as they service and 
support it. This eliminates finger 
pointing when trying to distinguish 
between a system fault vs. an equip- 
ment fault. 

To provide service to other shops, we 
basically offer an unlimited amount of 
airtime for dispatch for a flat rate. We 
sell to the shop at a wholesale rate of, 
say, $5 to $7. They turn around and sell 
it to the end user for $8 to $10. 

Interconnect is a separate issue; we 


sell that for quite a bit more, in the 
$35 range. The shop does its own 
billing, and they pay us for the num- 
ber of units. Right now, we are not 
keeping track of airtime. It is too dif- 
ficult at this point, but as both we 
and the system become more sophisti- 
cated, we’ ll start keeping track. 

We’re also migrating a lot of our cus- 
tomers from our conventional over to 
the trunked channels because of the ef- 
ficiencies. Finally, we are selling di- 
rectly to end users as well. a 
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WEB SITE DIRECTORY 


Andrew 


Andrew designs, manufactures 
and supplies communications in- 
frastructure equipment, systems 
and services. Andrew's products 
and services serve wireless and 
fixed-line telecommunications op- 
erators, Internet service providers 
and broadcasters. 


www.andrew,com 
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Berkeley Varitronics Systems 
Berkeley’s Web site covers its 
complete product line, including 
CDMA, CW and WLAN test in- 
struments. A technical support sec- 
tion includes free down-loadable 
software updates and published 
technical papers. 
www.bvsystems.com 


Cadex Electronics 


Cadex manufactures battery 
analyzers, chargers and mainte- 
nance software that improve bat- 
tery performance and prolong bat- 
tery life. The company also pro- 
vides manufacturing expertise to 
OEM clients for the development 


of battery and charger systems. 
www.cadex.com 
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C.E.T. 
C.E.T. provides software, con- 
sulting and engineering to commu- 
nications companies. The com- 
pany is a facilitator between fre- 
quency coordinators and the FCC, 
and it is launching cutting-edge 
RF software on Sept. 27. 
www.cetinc.com 


Citel 


Citel manufactures surge pro- 
tectors for RF coaxial, ac power, 
telephone and data lines. 

www.citelprotection.com 


Daniels Electronics 


Daniels Electronics manufac- 
tures fixed and portable radio base 
stations and repeaters for two-way, 
trunking, mobile data, crossband 
and paging applications. 

www.danelec.com 


EDX Engineering 

EDX provides network planning 
tools for LMR/SMR, paging, PCS/ 
cellular, LMDS/MMDS, broadcast 
and other wireless communica- 
tions systems. These tools use ad- 
vanced propagation models to per- 
form coverage studies, multipoint 
studies and detailed link analyses. 


www.edx.com 
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JPS Communications 


JPS designs and manufactures 
electronic hardware and software 
products that enhance the effec- 
tiveness of communications sys- 
tems. The main product focus is 
“radio interconnect products” 
and “noise reduction products” 
used to improve intelligibility in 
radio circuits. 

www.jps.com 
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Maxrad manufactures mobile, 
portable and base station antennas 
for voice and data in frequencies, 
ranging from 27MHz to 5.8GHz. 
Visit the company’s site for prod- 
uct features, specifications and 
company announcements. 

www.maxrad.com 


Moducom designs and manu- 
factures communications control 
systems for two-way radios in 
public safety, utilities, transporta- 
tion and petroleum industries. 

www.moducom.com 


Paging & Wireless 
Service Center 


P&W Service Center offers the 
line of Bendix/King radios includ- 
ing the EPI and EPH Flex models 
for reliability, View the company’s 
complete line of products on the 
Web site. 


www.pwservice.com 
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Peltor 


Peltor’s complete range of 
hearing protectors and commu- 
nications headsets provide high 
performance in noise reduc- 
tion, communications technol- 
ogy and comfort. Peltor’s prod- 
ucts improve noise environ- 
ments, enabling people to 
work in safe, secure communi- 
cations comfort. 


www.peltor.com/html/products/ 
peltor/powercom.htm 


Ritron 


Ritron manufactures land mo- 
bile products and accessories for 
worldwide distribution. All Ritron 
products are proudly designed, 
manufactured and serviced in the 
United States. For more informa- 
tion, call Ritron at 800-872-1872 
or visit the Web site. 

www. ritron.com 


Sinclair Techinlogios 

Sinclair Technologies special- 
izes in the engineering, manu- 
facturing and distribution of an- 
tenna products and systems. 
Visit the Web site for more in- 
formation on the newly released 
NCPS dual eight-channel re- 
ceiver multicoupler. 


| www.sinctech.com/news/first.htm 
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thin mone 1 Spates 


Times Microwave is an engi- 
neering-oriented company spe- 
cializing in the design of flexible 
and semi-rigid coaxial cable (in- 
cluding the LMR series), connec- 
tors and cable assemblies. 

www.timesmicrowave.com 


Thunder Eagle 


Thunder Eagle is a designer, 
manufacturer and distributor of 
weather alert radios for emergency 
management and other profes- 
sional users. The Weather Eagle 
radios find the strongest NOAA 
weather radio channel. 

www.thuneagle.com 
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1X RX Svetoms 

TX RX Systems is a division of 
the Bird Technologies Group. Visit 
the Web site for further informa- 
tion on multicoupler systems, sig- 
nal boosters, antennas, duplexers, 


cavity filters and RF components. 
www.txrx.com 


Zetron 


Zetron’s site contains spec 
sheets and customer stories for its 
more than 100 wireless systems 
including radio/9-1-1 phone con- 
soles, paging systems, trunked ra- 
dio, SCADA and telemetry, utility 
networks and land mobile radio. 
www.zetron.com 
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Introducing the Peltor line of two-way communication headsets. As the best-designed line of communication 
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not only means comfort and protection, but the recent acquisition of Norhammer means we've also 
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Nextel acquires Chadmoore 


One of the large analog specialized 
mobile radio (SMR) system operators, 
Chadmoore Wireless Group, has 
agreed to sell most of its assets to 
Nextel Communications. The agree- 
ment was announced on Aug. 21. 

From its Las Vegas headquarters 
Chadmoore operates a U.S. network 
of two-way radio SMR systems. 
Among the assets are an estimated 
4,800 800MHz channels. 

Nextel began as a consolidator of 
analog SMR systems, which it later 
converted into digital two-way radio 
systems with a cellular base station 
architecture. It de-emphasized dis- 
patch services and focused on selling 
handsets to business users for tele- 
phone interconnect that perfectly imi- 
tates cellular and PCS telephone ser- 
vice, with a twist—users can still use 
a form of dispatch service to call 
unit-to-unit (sometimes called “direct 
connect” or “executive intercom”). 
Also, Nextel handsets can receive 
paging messages. 

Pending approval by the FCC and 
Chadmoore shareholders, the sharehold- 
ers will receive Nextel shares anticipated 
to be valued at $113.5 million, or about 
$1.40 per Chadmoore share, subject to 
further adjustments at closing as defined 
in the agreement. Chadmoore shares 
were trading at 90 cents on Aug. 31. 

Another $46.5 million in Nextel 


Repeaters/Base Stations 


“ COMMUNICATIONS 


KING COMMUNICATIONS USA, INC. 
540) Alhambra Drive, Suite B + Orlando, Fl, 32808 
+ Fax: (407) 293-2907 


Phone: (407) 293-1432 
Website: www.kingusa.com 
Contact: Wayne Stephenson 


shares will be issued to Chadmoore and 
converted to pay liabilities and transac- 
tion expenses. Among other risks, Nextel 
will be assuming a possible FCC cancel- 
lation of Chadmoore licenses witha 
book value of $6.2 million. The possible 
FCC action stems from a years-long 
march toward resolution of the status of 
construction deadlines that may apply to 
licenses that Chadmoore acquired. The 
affected licenses are connected with ap- 
plications originally prepared by dubi- 
ous SMR application filing services for 
entities participating in the old lottery 
system of awarding licenses. 

Although Chadmoore’s systems are 
predominantly analog, in years past it 
announced purchases of the same type of 
digital equipment used by Nextel. On the 
other hand, part of Chadmoore’s busi- 
ness strategy has been to capture analog 
customers displaced from systems pur- 
chased by Nextel and then converted 
from analog to digital. Moreover, 
Chadmoore typically bills customers a 
flat monthly rate per mobile unit for dis- 
patch service with an airtime surcharge 
for wireless telephone calls. Nextel bills 
by airtime used per handset or mobile 
unit. The difference can be substantial 
for digital dispatch service because air- 
time charges accrue for multiple units in 
a one-to-many call. 

Additionally, Chadmoore was a 
beta-test customer for digital technol- 


GTE, Motorola tap 
AVel-Tech for AVL 
installations 


AVeL-Tech, a Canadian com- 
pany headquarterd in Laval, 
Quebec, has inked contracts 
with GTE and Motorola for 
separate automatic vehicle loca- 
tion (AVL) installations. 

The GTE contract covers in- 
stallation of an AVeL-Net sys- 
tem for tracking 173 police and 
fire vehicles in Fort Lauderdale, 
FL. The system will run on a 
Motorola Datatac network and 
will coexist with Intergraph's 
computer-aided dispatch. 

The Motorola contract cov- 
ers the installation of an Avel- 
CAD computer-aided dispatch 
system for the Trinidad and 
Tobago police and fire Depart- 
ments. The system will inte- 
grate Motorola’s Centralink 
9-1-1 system with AVeL-Tech’s 
AVeL-Net AVL system and 
Radiogate message switch. 


ogy made by ComSpace, Coppell, TX. 
Nextel has not indicated interest in 
ComSpace’s digital-channel, multi- 
carrier architecture (DCMA) products, 
so the possible sale of additional 
DCMA products for use on the 
Chadmoore systems being acquired by 
Nextel seems doubtful. —D.B. 
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UTIONS 


Tactical Repeaters 
& SMARTLINK 


SMARTLINK DEVELOPMENT NETWORK, INC. 
2521 Schietfelin Rd.. Suite 128 * Apex, NC 27502 


Phone: 919-303-2530 = Fax: 919-303-2533 
Website: www.smrlink.com 
Contact: Robert Wise 
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Eagle Wireless International 


(800) 628-3910 ¢ www.egiw.com 


101 Courageous Drive » League Cily, TX 77573 
Phone: (281) 538-6000 Fax: (281) 334-5302 


© 2000 Eagle Wireless International 
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COMSITE’ 
Her BB OD 


The Ultimate Tool for Wireless 
Communications Site Interference Analysis 


ComSitePro™ software offers extraordinary flexibility and control for conducting 
communications site interference analysis, With its ability to increase speed, 
accuracy and efficiency, ComSitePro™ eliminates the arduous and repetitious work 
associated with site interference analysis, automating the analysis of Transmitter 
Noise, Receiver Desensitization, and Intermodulation interference analysis. 
ComSitePro™ is a replacement to the popular ComSitePlus™ opplicotion. Highly 
acclaimed among site managers, communications engineers, technicians, and 
consultants, ComSitePlus™ has been completely redesigned to improve the data 
entry user interface and has new and improved reporting features. 


Partial Feature/Function Set 


«Saves Time, Increases Productivity, Avoids Mistakes, Saves Money 
«Frequency Range from 500KHz to 40 GHz 

«Evaluates Ist Through 11th Order IM Products 

+Calculates Antenna Spacing Distances and Isolation Values 

*Site Set-Up and Interference Analysis Wizards 

»Calculations Based on User Selections 

*Save and Retrieve System Configurations 

«Customizable Reports 

«Calculations Based on Carrier-to-Interface Radio 12 dB SINADE Ratio 
+Determines Isolation Values Required to Prevent Receiver Degradation 


«Individual Transmitter and Receiver Bandwidths to Support PCS & Other 
Wireless Equipment Types 


eal rl 
Mal th 


Inc. 


cP RCC CC SEL METIS 
to order call: 800.845.0408 


<< «SS 
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M/A-COM teams with Kenwood 
for wireless systems products 


M/A-COM, Lowell, MA, has entered into a strategic manu- 
facturing agreement with Kenwood Communications, Long 
, , Beach, CA. Under the agreement, Kenwood 
will supplement M/A-COM’s capability to 
manufacture software-based, digital portable 
radios for use in M/A~-COM’s OpenSky wire- 
less private networks for public safety. 

OpenSky integrates digital trunked voice 
and packet data over an Internet protocol- 
based network. It uses voice-over-IP and 
Vaughan compression technology to improve voice 
capacity over traditional analog networks. 

The software-based, digital portable radios support inte- 
grated data applications. Digital trunking voice features in- 
clude voice grouping, priority scanning, pre-emptive emer- 
gency calls, late-call entry and dynamic reconfiguration. 

*M/A-COM is extremely pleased to team with Kenwood, 
an industry leader whose commitment to developing and 
building the finest quality products is consistent with our 
own,” said John Vaughan, vice president of M/A-COM's 
Wireless Systems Business Unit. “Many public safety, state, 
municipal and local agencies will greatly benefit from this 
collaboration.” 

The Opensky wireless IP network was most recently se- 
lected by Cumberland County, PA, for its public safety system. 


Johnson to supply radios to FBI 


The E. F. Johnson Company subsidiary of Lincoln, NE- 
based Transcrypt International has landed a contract with the 
U.S. Department of Justice (DOJ) for Project 25 mobile ra- 
dios. Under that contract, the Federal Bureau of Investigation 
(FBI) has placed an initial order for units for its field locations. 

Michael Jalbert, Transcrypt’s chairman, said, “This is our 
first contract with the FBI, and it’s a significant milestone for 
us. We believe that there is enormous potential for E.F. 
Johnson’s digital mobile radios as the Justice Department em- 
barks on its multimillion dollar program to upgrade ils nation- 
wide radio system to the APCO Project 25 digital standard.” 

The federal government has adopted the Project 25 standard as 
the digital wireless protocol for land mobile applications, 
Transcryptis one of four companies offering Project 25 products. 
The federal government is making a transition from analog to 
digital wireless communications systems, with the move to the 
Project 25 standard expected to be completed by 2005. 

The order from DOJ’s Wireless Management Office 
(WMO) specifies Johnson 5300 series radios, which are 
backward-compatible with legacy encryption systems widely 
deployed in federal markets. The 5300 series provides multi- 
mode operation on existing wideband networks and on nar- 
rowband Project 25 digital networks. 

WMO was created in 1998 to coordinate the development 
of acommon wireless network for all DOJ agencies. The 
WMO was established to centralize oversight, management, 
financial management and procurement for the Justice Wire- 
less Network. The WMO has conducted pilot studies in sev- 
eral major metropolitan areas to prove the viability of a shared 
DOJ system. The Justice Wireless Network system planning 
has been completed for more than 30% of DOJ wireless users 
and is now moving to the implementation stage. —D.B. 
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News Notes 


The California Highway Patrol’s Los 
Angeles Communications Center Is 
ready to go online with Its new wireless 
9-1-1 system, compliments of Plant 
Equipment. The system provides the 
telephone number of the device making 
the call to enable CHP to call back if 
calls are disconnected. Erik Estrada 
could not be reached for comment on 
how the system would have benefitted 
his character “Ponch” on “CHiPs” 

in other California-related news, Long 
Beach Gas & Electric will update its 
exisiting wireless workforce management 
system from Mobile Data Solutions to 
a more current version of Advantex. It will 
manage about 60 mobile workers who 
perform routine maintenance and cus- 
tomer service work In the metropolitan 
Long Beach area. 

Comsearch has sold its microwave 
path design software to Dolphin Tele- 
com of Germany for about $550,000, The 
software licenses will be used to support 
Dolphin’s TETRA network In Germany. 

Tessco Technologies reached an 
agreement with Adaptive Broadband 
to market and deliver Adaptive's Ab- 
Access fixed wireless broadband prod- 
uct to a variety of local exchange carri- 
ers and wireless Internet service provid- 
ers. “Our opportunity with the fixed 
wireless broadband market Is so huge, 
that our biggest challenge Is deploying 
resources to maximize our market cov- 
erage, John Skoro, Adaptive 
Broadband's senior vice president of 
sales and market development, said. 

So much for smoking In the boys’ 
room. Tewksbury High School, MA, 
has installed the Motorola RemoteVU 
integrated digital video system that en- 
ables remote monitoring of the school 
by police and other emergency services. 
“If a student Is Injured at a sporting 
event, or a fire alarm Is activated In the 
school, we no longer have to walt until 
we're on the scene to assess the situa- 
tion,” Tewksbury Pollce Chief John 
Mackey said. 

Contract news: 

Radio Frequency Systems has been 
awarded a contract to enhance the MTRC 
metro system in Hong Kong to Include 3G 
mobile wireless service ... Dataradlo, has 
been awarded a contract for a multisite, 
800MHz mobile data network for the 
municipality of Anchorage, AK. The net- 
work will provide officers with CAD, 
records management, NCIC access, and 
automatic vehicle location. Mobex Com- 
munications and Cerulean Technol- 
ogy were also involved in the deal. 

This month's sign that RF waves may 
cause brain decay: A freshman at William 
Patterson University, Wayne, NJ, has 
vowed to go a year without speaking. His 
only means of communication: a Mo- 
torola Talkabout T900, With an Idea this 
absurd, it’s a good bet he didn't have 
much to say In the first place. —MH 


SBC deal boosts SpectraSite to 9,000 towers 


In a transaction worth $1.3 billion, 
the SpectraSite Communications sub- 
sidiary of SpectraSite Holdings, Cary, 
NC, will lease 3,900 communications 
towers owned by SBC Communica- 
tions, with the right to sublease them. 
In addition, SpectraSite has the option 
to purchase the 3,900 towers at the 
end of individual tower lease terms 
(on average, about 27 years) at a 
present value of $251 million. The 
transaction gives SpectraSite the larg- 
est tower portfolio in the 50 largest 
U.S. markets. The transaction gives 
SpectraSite control of 9,000 towers in 
the United States. 

Consideration for the transaction in- 
cludes $983 million in cash and $325 
million in SpectraSite common stock. 
The transaction includes a five-year 
agreement for SpectraSite to build an 
estimated 800 new towers for SBC. 

SBC Wireless will sublease space 
from SpectraSite on the towers for $65.5 
million per year with annual lease-rate 
escalators. The transaction is expected 
to close in increments, beginning in the 
fourth quarter. 

The SBC towers are concentrated in 
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World Headquarters; 358 Hall Avenue, Wallinglord, CT 06402 * 203-949-8400, 1-800-867-2029 FAX} 2098400420) 
International Sales: 4 School Brae, Oysar, Kirkaldy, Fife, Scotland KY1 2XB UK #+44(0)1592655428' FAX! 444(0)16026 
www. Iimeemicroweve,com 


Bends like a pretzel! LMR®-900 cable is so flexible it eliminates 
jumpers in most situations. With a much tighter, non-kinking bend 
radius than corrugated cable it’s the ideal low loss cable for shorter 
tower runs, rooftops and other difficult installations. Avoid the kinks 
and additional costly connectors associated with corrugated cable 
jumper installations — specify LMR*-900, << 


Los Angeles, San Diego, San Francisco, 
Boston, Washington, Baltimore, Phila- 
delphia, Dallas, St. Louis, Las Vegas, 
Chicago and Cleveland. 

“The build-to-suit component of 
this transaction represents tremen- 
dous long-term value for 
SpectraSite,” said Stephen H. Clark, 
president of SpectraSite. 

Lawrence B. Sorrel, SpectraSite’s 
chairman and a general partner of 
SpectraSite’s largest investor, Welsh, 
Carson, Anderson & Stowe, added: 
“SBC’s investment in SpectraSite is a 
strong sign of support in SpectraSite 
by yet another industry leader. SBC is 
the third substantial carrier transaction 
that SpectraSite will complete. 

“The SBC portfolio was highly 
sought after among the major consolida- 
tors in the tower industry, and SBC was 
the first carrier to have the opportunity 
to truly evaluate the progress and over- 
all performance of the tower companies 
from each of the prior carrier deals. The 
fact that SpectraSite was selected from 
a competitive field validates that we are 
the leading operator, and the partner of 
choice for carriers,” Stowe said. —D.B. 
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Relm fights fires arboreal and financial 


What’s bad for the nation’s forests is 
good for Relm Wireless. The West 
Melbourne, FL-based radio communica- 
tions equipment manufacturer received 
an “emergency order” worth $320,000 
for 530 radios on July 27 and shipped 
them the next day. U.S. Forest Service 
workers received them the following 
day. Relm has acontract to 
supply the Forest Service, 
which is fighting fires on 
more than four million 
acres of forest. 

On Aug. 30, the com- 
pany announced that the 
vast number of forest fires 
has resulted in $1.9 million 
worth of additional orders 
that are expected to be 
shipped during the third 
quarter. Relm filled emer- 
gency orders for 1,400 radios in August. 

However, for the three months ending 
June 30, Relm reported losing $542,000 
on $5.2 million in sales. 

Relm has retained the investment 
banking firm of Janney Montgomery 
Scott as a financial advisor as the com- 
pany considers whether to sell all of its 


CV’ ff fA 
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assets, merge with another company, re- 
capitalize or enter into a joint venture. 
Janney will also explore additional fi- 
nancing alternatives and other sources 
of working capital. 

Relm’s president, David P. Storey, 
said that the Forest Service sales will 
help to increase revenue, as will ex- 
pected sales and shipments 
of inventory acquired from 
Uniden America’s Private 
Radio Communication Di- 
vision and shipments to 
the U.S. Army under an 
order placed in June. 

The company’s ex- 
pense ratio may improve 
since it contracted earlier 
this year for manufactur- 
ing services and moved 
to smaller quarters. 

“We are continuing to develop our 
APCO 25-compliant digital products, 
planned for introduction early in 2001,” 
Storey said. “These new product and 
revenue opportunities, combined with 
serious cost reduction measures, we be- 
lieve, will yield improved financial per- 
formance in 2001.” —D.B. 


Com-Net Ericsson, 
Dataradio make 
strategic alliance 


Com-Net Ericsson Critical Ra- 
dio Systems, Lynchburg, VA, and 
Dataradio, Atlanta, have signed a 
letter of intent for the creation of 
a strategic alliance to provide 
and integrate Dataradio’s wire- 
less data products and systems 
through Com-Net Ericsson’s 
worldwide distribution channels. 

In addition to Com-Net 
Ericsson offering Dataradio prod- 
ucts and systems, the two compa- 
nies intend to work together to 
develop new products for com- 
bined voice and data networks. 

The companies will] interface 
through Com-Net Ericsson’s 
newly formed Data Systems divi- 
sion, a multifunctional organiza- 
tion dedicated to serving the data 
needs of today’s land mobile ra- 
dio market, from consulting serv- 
ices to the delivery of complete, 
integrated working systems. 


———— 
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Imagine improving call qual- 
ity without the cost of a hands- 
free kit! With TALKAROUND“ 
mini-magnet antennas, just 
plug the antenna into your 
Nokia or Ericsson handset and 
increase the signal strength of 
the phone by up to 200%! 


Now, using your 
hands, please type 
www.antenta,com 
to check our com- 
plete selection 
of cellular and PCS 
antennas. 


antenna specialists 
www.antenna.com 


www.mrtmag.com 


wwwimnttimag.com 


For details on these stories, 
visit MRT’s Web site. 


QO Com-Net Ericsson, Marconi Com- 
munications, Simoco and Nokia, 
among others, want to introduce TETRA 
products in the United States for public 
safety and commercial users. Motorola 
and perhaps other holders of intellectual 
property rights connected with TETRA 
can prevent TETRA products from being 
sold in North America. Motorola has said 
that It recognizes the strength of the pub- 
lic safety community's desire for 
interoperability. It is reluctant to facilitate 
the introduction of digital radio technol- 
ogy that doesn't meet the U.S. Project 25 
standard for interoperability, although it 
has a large share of the worldwide TETRA 
market and could offer such products it- 
self. Our online story explains how the 
matter is being resolved within the stan- 
dards process and how long it may take. 


2 USMSS is ready to help dealers find 
new opportunities when it makes presen- 
tations at the Oct. 4-7 Private Wireless 
Spectrum Management Conference and 
Exposition (see page 8). USMSS is finding 
ways to overcome the “Motorola factor. 


“Orthogonal multiplexing” may boost 
mobile data transfer rates, including 
voice-over-IP. Read what Joseph 
Leonardl, president of ElectroCom 
Systems, and Ernie Hofmeister, Ph.D., 
chief technology officer of Com-Net 
Ericsson Critical Radio Systems, have 
to say about the new technology from 
Flarion. 


QO An acquisition by Motorola brings 
Printrak, its 600 employees and its soft- 
ware and related services into the fold at 
the manufacturing giant. Motorola execu- 
tive Robert L. Barnett explains why the 
Printrak acquisition will help public 
safety customers. 


QO Southern Line has signed up its 
200,000th customer as it scores a hefty 
percentage growth over last year. 


QO Transcrypt International lost $2.6 
million in the second quarter. Chairman 
Michael Jalbert explains the loss, offers 
reasons why the future holds better re- 
sults, and sets an ambitious revenue tar- 
get for 2005. 


Parts, services, and more fpiggmpelieebbedauh 


Gd 5 day tum time 


Minitor I parts 
) Housings $39 
&) Batteries $4.50 


Minitor II parts 
] Housings $24.50 
Battery door $12 

&] Nylon case $15 

Leather case $59 

&) Batteries $7.50 

Ed) Standard charger $29.75 


Minitor III parts 
& Batteries $3.00 

Nylon case $15 

{¥] Standard charger $39.75 
(& Charger w/audio $129.75 
G1) Vehicular charger $119.75 
(4) Programmer $130 


{4 Universal Interface $210 
(] Minitor Ii] pagers $319 
(VHF 1 channel only) 


BA 90 day warranty 

Low flat rates 

Frequency changes $30 

Tone filters/reeds 

[] Minitor { $20 each 

(4 Minitor Il $25 each 

I In stock reeds/filters onty 
Portable radio batterie 
P100 $36.75 (NTN5451) 


P110 $62.75 (HNN8148) 
P200 $39.75 (NTN5521) 


Minitor II scan board 
@ Installed $55 each 

Do it yourself kit $50 each 
Keynote monitor board 
& Installed $50 each 


800-822-2180 


Fax: 561-683-0059 


1300 N FL Mango Rd #26 
West Palm Beach, FL 33409 


For the best performance from your LMR® flexible coax cable 
use the best connectors available — Times LMR*® connectors. 
Engineered and manufactured to the highest standards, LMR® 
Ci 2 fe 4¥C connectors offer unsurpassed electrical 

OF 1 } 1€ C O} 1) performance combined with ease of 
installation. Times "EZ" non-solder, high performance Connec- 
tors provide quick installation and long-term reliability, 
Available in a wide variety of interfaces, we have the right 
connectors for your application. Specify Times LMR® 
connectors — accept no substitute! 
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World Headquarters: 358 Hall Averue, Wallingford, CT 06492 * 203-949-2400, 1-800-867-2629 FAX: 203-949-8423 
Intarnaticnal Sales; 4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK + +44(0) 1592655428 FAX: +44(0)1S82653162 
www.timesmicrowave.com 


CIRCLE (56) ON FAST FACT CARD 


www.mrtmag.com OCTOBER 2000 MOBILE RADIO TECHNOLOGY 57 


PRODUCT FOCUS 


Mobile antennas 


Trunking antenna offers 3dBd gain conversion 


The ASP-7925LF con- 
version and replacement 
antenna and the K-749LF 
replacement NMO-style 
base from Antenna Spe- 
cialists use leaf-spring con- 
tact assemblies to replace 
the push-pin assemblies, 
improving cold-weather 
performance. The broad- 
band antenna covers the 
806MHz-869MHz fre- 
quency range without tun- 
ing and has a /s- 
wavelength upper whip and 


a quarter-wavelength lower section, pro- 
viding 3dBd (5dBi) of omnidirectional 
gain. The rugged, one-piece whip, in- 
cluding phasing coil, stands 13.4" high 
and is constructed of stainless steel with 
a satin finish. Typical installations have 
an omnidirectional pattern when roof- 
mounted with a minimum 12" ground 
plane and a VSWR of better than 2:1 
across the entire bandwidth. New or re- 
placement installations using a KSM766 
fully shielded NMO mount will improve 
the antenna’s VSWR performance to 
1.5:1. Itcan handle 100W of power. 
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UHF antennas offer NMO shielded 34"" mount 


Hirschmann’s land mobile antennas 
cover the standard land mobile commu- 
nications bands from 30MHz to 
960MHz. Quarterwave, >/s-wave and col- 
linear styles are available. The rooftop 
and fender-mount antennas are compat- 
ible with the industry-standard %" NMO- 
style. The 406MHz-512MHz UHF band 
antennas (MCA-310 to MCA-690 series) 


are available in open- and closed-coil 
collinear designs. The rugged stainless 
steel whips are designed to withstand 
adverse conditions. They are rated to 
150W power handling capability. The 
sealed, weather-resistant, closed phasing 
coil provides noise-free operation. The 
5dB models require no ground plane. 
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Nothing Beats A... 7 


Quality Means Reliability ... 


OAIGINAL 


In todays marketplace, Diversified Electronics, Inc stands out as 
-the Quality Leader you can always depend on. 


Call us for: 


/ Motorola Original Radios, Parts & Accessories, 
/¥ Motorola Mag One Line of Products, 


/ David Clark Headsets 


When you have lives on the line you can’t afford to take chances. 
Buy the best and pay less from Diversified. 
Visit Us On The Web At www.diversifiedelectronics.com 


3 DIVERSIFIED ELECTRONICS, INC. 
309-C Agnew Dr. 
Forest Park, Georgia 30297 
Toll Free: 1-800-646-7278 Ext. 144 Fax: (404) 361-6327 Ext. 144 
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Antenna features 
low visibility 
The Phantom GPS/UHF dual- 
band antenna from Antenex fea- 
tures low visibility, wide band- 
width and a low-angle radiation 
pattern. The GPS mounted inside 
the ABS-molded housing with the 
antenna features an active 27dB 
LNA. The housing 
fits into a standard 
%" hole and 
mounts with the 
supplied locking 
washer and bolts. 
RG58 cable is sup- 
plied 
with the 
UHF an- 
tenna, and 
RG174 is 
supplied for the GPS. The 
whipless design allows car washes 
without removing the antenna. 
The antenna also features field di- 
versity, offering simultaneous 
sensitivity to electric and mag- 
netic fields. 
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Antennas ensure 
radiation efficiency 


Radiall/Larsen Antenna 
Technologies’ 200MHz mobile 
antennas feature the Kulrod 
plating system that ensures ra- 
diation efficiency without the 
loss of power through rod heat- 
ing. The antennas come in 
quarterwave, halfwave and 5/s- 
wave designs for coverage in 
the 220MHz—225MHz band. 
The antennas handle 200W of 
power and offer a VSWR of 
1.5:1 or less. The heavy-duty 
base coils are air-wound for low 
RF loss. The optional shock 
spring is internally shorted with 
flexible insulated wire to elimi- 
nate distortion. The Makroblend 
shells are UV and chemical re- 
sistant. One model is the KG 
antenna, a low-impedance de- 
sign in a glass-mounted antenna. 
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See us at the ITA 2000 Show, Booth #414. 
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PRODUCTS 


READERS’ CHOICE 


Of the new products in the March 2000 Issue, this one generated the biggest 
reader response. For more information on this product, circle the corresponding Fast 
Fact number on the card found in the back of this issue, and mail the card to us. 


Radio shelf offers clean, easy installations 


Gamber-Johnson’s trunk-mounted radio 
shelf provides clean installations and easy 
access. The shelf is designed for mounting 
radios in the trunks of Ford Crown Victorias. 
It offers a sturdy, non-flammable steel con- 
struction and a safety snap pin with lanyard. 
The no-holes-bored design makes installa- 
tion easy with no drilling required. It can be 
ordered with a single shelf or double shelf. 
The second shelf can be added later as more mounting space is needed for ad- 
ditional equipment. Fully extendable ball-bearing slides allow gliding shelves 
to be removed for easy installation and equipment repair. The single shelf 
weights 21.4 pounds; the double shelf is 29.6 pounds. The trunk-shelf also has 
a large mounting surface, featuring shelf dimensions of 1314" X 24", It is also 
designed with 4%4" of space between shelves to accommodate popular radios. 
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For nearly half a century, Sinclair Technologies has been making waves in the 
wireless communication industry. From this experience we now look to the future 
with the industry's most trusted and durable range of wireless communication 


TECHNOLOGIES INC. 


Active headset 
compresses noise 
to 84dB 


Wolf Ears active hearing 
protectors from Gentex offer 
electronic circuitry that senses 
impulse noise and compresses 
the noise to 84dB. An ampli- 
fier circuit allows conversa- 
tions and range commands to 
be heard at normal levels 
when impulse noise is not 
present. The headset is 
equipped with off/on/amp se- 
lection of operation modes 
and a gain adjust that allows 
adjustment to increase sensi- 
tivity for low level sounds by 
a factor of two. With gain at 
full 96dB, on-mode threshold 
is 90dB and amp mode is 
96dB. 


CIRCLE (401) ON FAST FACT CARD 


138-174 MH, 


4 
x 


406-512 MH, 


» 


824-896 MH, 


800-1000 MH, 


products. From antennas to transmitter combiners to receiver multicouplers to 
cavity filters, when you want to get the message across the name to trust is scsi 
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Multi-Channel Remotes for 
Kenwood -80 and-90 Series Radios 


CPI's MCR411A remote and MCP401 termination panel allow two wire (four-wire 
optional) control for the -90 series radios. The TSR412A and TSP402 are used 
with the -80 series radio. Channel up and down, group up and down, nine character 
alpha channel identifier, scan, monitor, intercom, and front panel transmit are all 
standard features. No programming cables or software are needed. Radio is dedi- 
cated to remote operation. Many systems are available for other radios. Please 
call or visit our website for additional information on this or other CPI products. 


Sara 
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Total 
Remote 


BGG AJ 


with the world’s most flexible 
2-way Remote Controllers and Mini Consoles ... 


941 Hensley Lane + Wylie, TX 75098 
Voice (800) 869-9128 * Fax (888) 437-5360 
www.cpicomm.com 


For info on the IDA line : 
of programmable Tone & DC Remotes 
contact us at: 
1-800-627-4432 / 701-280-1122 
218-233-1886 fax 


sales@idaco.com 


IDA 


CORPORATION 


1345 Main Ave. Fargo, ND 58103 
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Throat mic adapts 
to noise environs 


Otto Communications’ throat micro- 
phone is equipped with an earphone and 
acoustic tube and can be adapted to low- 
and high-ambient noise environments. 
The microphone has an adjustable elas- 
tic strap and flexible bar and includes a 
standard 80mm PTT. It has an electret 
mic element and weighs 0.13 pounds. 

CIRCLE (402) ON FAST FACT CARD 


Microwave radio offers 
menu-driven interface 


Telepoint’s Diginx Wireless Delivery 
System is a point-to-point and multi- 
point microwave radio that offers a 
menu-driven user interface. The radio 
can support voice, fax and data input 
rates from 32kbps to 512kbps. The sys- 
tem operating frequencies are program- 
mable at 5/6.25kHz or 10/12.5kHz in- 
crements. The radio’s user interface in- 
cludesa4 X 20-character LCD and nine 
LEDs. System parameters can be moni- 
tored and altered from the front panel. 
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Fleet software tracks 
repair information 


Fleet Maintenance Pro version 7.0 
from Innovative Maintenance Systems 
tracks and organizes maintenance infor- 
mation for vehicles and equipment. The 
program runs on Windows 98/95/NT/ 
2000, and it tracks year, make, model, 
mileage, vehicle identification number, 
purchase information, registration data, 
and loan and lease information. It also 
keeps track of repair, inspection and user- 
defined maintenance cycles. 
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Computer 
mount 

Carries 7 
two-year /QiREE © 
warranty ~~ eae 


The Dataradio Transportable Unit in- 
corporates a Dataradio Mobilpac or 
Gemini mobile radio modem, a 
Panasonic CF-47 laptop, and an antenna 
and magnetic mount. Foam padding, ina 
wrap-around design, protects the laptop. 
All equipment is mounted to an internal 
panel in a deep-drawn, 6063-TS alumi- 
num-alloy tongue-and-groove extrusion 
case. The Transportable Unit carries a 
two-year limited factory warranty. 
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Attenuator offers 


convection cooling 


The Model 
1000-A series of 
portable, RF at- 
tenuators from 
Bird Component 
Products offer 
1,000W convec- 
tion cooling. At- 
tenuation values 
from 3dB_~ to 
30dB are available. Specifications for 
the attenuators include a frequency 
range of dc to 1GHz at 1.1:1 maximum 
VSWR. Connector options comprise 
TNC, N and 7/16 male and female. 
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Software facilitates 
7OOMHz bidding 


Comsearch’s Auctionplanner is a 
planning program for potential FCC auc- 
tion bidders to help identify current users 
in the 7OOMHz spectrum range. The 
software offers information on spectrum 
licenses in standardized, easy-to-use for- 
mats. Population statistics and other pos- 
sible interference criteria are featured in 
the program. The software has mapping 
capabilities and extensive databases and 
allows potential bidders to see what por- 
tions of an auction-designated area are 
available, partially encumbered or com- 
pletely encumbered. Using detailed cen- 
sus tract data for the United States, the 
software can tell bidders what percent- 
age of the population is reachable with 
the 700OMHz frequency band. 
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Converters protect against overvoltages 


The series 1640 de-to-de converters from Wilmore Electronics are de- 
signed to power sensitive electronic equipment from either 24V, 36V or 
48V batteries. The converters operate from 20Vdc to 56Vde and offer an 
isolated and regulated de output. They operate in — 30°C to 60°C tempera- 
tures, and they protect against input-voltage polarity reversal, output short 
circuits and output overvoltages. The converters are available with volt- 
ages from 5Vdc to 28Vdc. 

CIRCLE (408) ON FAST FACT CARD 


in Wireles 


a = = 


m Design Tool 
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Only EDX offers you advanced wireless 
planning tools that can meet the needs of the 
simplest or most sophisticated system. Cellular, 
PCS, paging, mobile radio, LMDS., MMDS, 
indoor, and broadcast systems throughout 
the world have been successfully designed 
and optimized with EDX planning tools. 

With powerful GIS data capabilities and 
the industry's most accurate prediction 
models, EDX tools can support your wireless 
business from initial design through long- Conage 
term operation. 

For 15 years EDX has been the leader in 
PC-based wireless planning tools. Join the 
industry leaders who have already selected 
EDX as their RF planning tool provider. Contact 
us today for further information and an 


Tools for Wireless Design 


evaluation CD. 


EDX Engineering, Inc. - PO. Box 1547 - Eugene, OR 97440-1547 USA + Fox: (541) 345-8145 
Tel: (541) 345-0019 - info@edx.com + www.edx.com 


CIRCLE (33) ON FAST FACT CARD 


OCTOBER 2000 MOBILE RADIO TECHNOLOGY 


Trunking system 
facilitates five sites 


The Smartstart wide-area 
trunking and networking system 
from SmartLink Development is 
designed for campus and indus- 
trial facilities with wide-area serv- 
ice needs of five sites and 20 chan- 
nels. The system comes pre-pack- 
aged with the necessary equip- 
ment to provide networking and 
control functions for as many as 
three sites and 10 channels. A 
software expansion option is 
available for an additional two 
sites and 10 channels. Smartstart 
offers frequency transparency, 
real-time networking, cross-pro- 
tocol communications and cross- 
frequency communications. 

CIRCLE (409) ON FAST FACT CARD 


Cables meet MIL 
requirements 


Times Microwave Systems’ 
LLSB military-qualified, low-loss, 
low-smoke coaxial cables have been 
approved to the latest requirements 
of MIL-C-17 “G” for crosslinked 
military coaxial cables. The cable is 
offered in sizes from 0.200" through 
1.670". A line of connectors and 
strip tools is available that offer re- 
duced installation time and consis- 
tent performance. 
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Tx-Combiner 


70 
‘Base Station; 


Combining filters eliminate multiple antennas 


STI-CO Industries’ array of combin- 
ing filters connects several devices operat- 
ing in the same frequency range to asingle 
antenna. Applications include operating 
two transmitters on a single antenna pro- 
viding data and voice capability. AVL and 
GPS devices, in-car computers, 
cellphones, multiple radios, repeaters and 
similar components benefit from filters by 
avoiding additional antenna installations. 
The model FLT-800/800 operates over the 
800MHz-896MHz frequency range and 
supports typical cellular/trunking devices. 
The model FLT- 150/150 is available in two 
VHF versions. The first version has a 
35MHz bandwidth operating between 


140MHz and 17SMHz. The second has a 
narrow passband (about !OMHz) that can 
be set anywhere between 130MHz and 
225MHz. The model FLT-450/450 oper- 
ates in the UHF range. It is narrowband at 
40MHz bandwidth. 
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MDT mounts feature telescoping support 


TCB-series mounts from Havis- 
Shields have a telescoping base with 
articulating swivel arms that allow po- 
sitioning of a computer where it’s 
easy for the driver or passenger to 
use. The mounts are made from 
welded tubular steel and are suited for 
use in public safety vehicles. TCBs 


mount independently of an enclosed 
console by attaching directly to the 
vehicle’s two front-seat bolts on the 
passenger side. Mounting height is 
adjusted by raising or lowering the 
pole, and secured by tightening the 
lock knob. 
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Radio works in Smartnet, Project 25 


The 5300 analog and digital mobile 
radio from E.F. Johnson provides 
Smartnet-, Smartzone- and Project 25- 
compatible interfaces to meet the needs 
of state, local and federal government us- 
ers, and to support business, industrial 
and public safety applications. With 
backward compatibility, the mobile of- 
fers the capacity to communicate in nar- 
row and wide channels and to operate in 
either digital or analog mode. This al- 
lows the mobile to switch from commu- 
nications between Smartnet, Smartzone 


and APCO 25 approved equipment to 
conventional FM equipment with a turn 
of the channel knob. The mobile features 
alphanumeric display, DTMF compat- 
ibility, rotary knobs, DES and 
DES-XL option and op- 
tional remote 
mounting. 
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|{ UHF 300 Watts 


Base Station 
* Duplexer 


F fiplex 


COMMUNICATIONS INC. 
7331 NW 54th Street - Miami FL 33166 - USA -Ph (305) 884-8991 - Fax (305) 884-4041 
E-mail: fiplex@bellsouth.net / Web site: www.fiplex.com 
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Trunking”’and's 


Receiver 
Multicoupler 
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Battery gauge shows 
Capacity check 


The iGauge capacity 
check and readout sys- 
tem for the iCharge two- 

way radio battery charg- 
ers from Advanced 
Charger Technology fea- 
tures a user-friendly LCD, a 
capacity-check mode to 

cycle the battery once and a 
recondition mode to imple- 
ment a triple-conditioning 
cycle to restore lost capacity. It attaches 
to any bay on the iCharge 6 or iCharge 
6M units. The iCharge system features 
the enrev battery operating system soft- 
ware that uses real-time intelligence to 
monitor and measure the battery's condi- 
tion and capacity as itis being charged. 
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Paging encoder adds 


mail drop feature 


Zetron has upgraded its model 61F 
network-access paging encoder with the 
addition of the “mail drop” feature. The 
encoder interfaces to almost any digital- 
paging transmitter to create a TNPP net- 
work node for encoding Flex and 
POCSAG. In private paging applica- 
tions, such as manufacturing, the en- 
coder can be used to monitor industrial 
controls and status levels. 
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Voice recorder uses 
DVD storage media 


The DVD voice 
recorder line from 
Dynamic Instru- 
ments is a part of 
the DI family. It 
provides an alter- 
native in off-line 
storage capability. 
Each DVD drive 
can store more 
than 600 channel hours per 5.2GB disk. 
DVD media provide random access, re- 
sulting in specific search results in less 
than four seconds. The DI-936PRO2 
DVD recorder is available with eight to 32 
recording channels per chassis. The DI- 
939/E DVD recorder is available with 40 
and 64 channel configurations. 
Scalability is achieved by additional sys- 
tems, which are networked together to 
achieve integration of channels. 
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Router works over multiple networks 


Padcom’s Totalroam offers an in- 
telligent network-routing platform 
for mobile vehicle and remote de- 
vice communications. The platform 
sends and receives data over mul- 
tiple, disparate networks dynami- 
cally. The architecture provides 
hardware and software required to 
manage connectivity to WANs and 
LANs. The product helps eliminate 
barriers of capital costs and spec- 
trum availability. The platform 


consists of an 
in-vehicle 
router and host 
software. Users 
can build a 
single logical 
network from two or more previ- 
ously disparate networks. Customer 
information defines how the plat- 
form is configured and on what basis 
one network is selected over another. 
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Do you feel the need 
/for speed? 
- 25.6 Kb/s 


When you need fast access to critical information, rely on Dataradio. At 25.6 Kb/s, 


our advanced private wireless data technology delivers the fastest network speed 


available for demanding, mission-critical environments. Dataradio has been pro- 


viding exacting customers with information delivery assurance and control for 


nearly 20 years. We have a reputation for solid dependable designs and more 


than 600 customers to prove it. Let us show you the road to fast, dependable 


mobile data communications. 


DPRADIO’ 


Wireless data when and where you need it. 


Call 770.392.0002 or visit us on the web at www.dataradio.com 
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Portable radio operates in lowband 


Kenwood Communications’ TK-190 public service radio is a 6W, 
16-channel, VHF lowband portable. The portable features priority 
scan, a seven-character alphanumeric LCD and two-digit channel 
display, programmable keys and toggle switch. Designed by and for 
fire departments, utilities and transportation agencies, the TK-190 
meets MIL-STD 810 C, D and E, including driven-rain specs. The 
portable features a weather-sealed internal microphone and is 
complemented by the KMC-25 noise-canceling speaker mic option. 
The radio has QT/DQT CTCSS tone/digital coded squelch, two-tone/ 
DTMF decode and operator-selectable tone as standard. An intrinsi- 
cally safe option is available for hazardous environments. 
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P_O. Box 1242 
Burlington. CT-06013 — 


Model ID-1201 
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Adapter bridges SMA, 
MIVICX interfaces 


re : The RSA-3408- 
" 1 SMA jack-to- 
MMCX plug ad- 
apter from RF 
Connectors suits 
frequencies as 
high as 6GHz. It 
features a gold- 
plated, machined 
brass body, gold 
contacts and PTFE insulation. The 
knurled band on the body provides en- 
hanced gripping for installation. 
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Isolator offers low 


intermodulation 


The model INA- 
0808 isolator from 
Narda operates over 

the 869MHz to 
894MHz frequency 
range. Designed for 
maximum insertion 
loss of 0.2dB, this isolator offers a mini- 
mum isolation of 25dB and a maximum 
VSWR of 1.2dB. Intermodulation is less 
than —110dBe, and the operating tempera- 
ture range is —40°C to 60°C. The isolator 
measures 1.5" X 1.5" X 0.75" and is 
equipped with SMA female connectors. 
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Submersible headset 
withstands 3m depths 


Television Equipment Associates of- 
fers a combination of a low-power radio 
and high-notse headset, submersible to 
3m. The radio/headset operates for 10 
hours of constant use on batteries that re- 
charge in three hours. Knobs control vol- 
ume and channel selection; atouch switch 
provides PTT. Noise-attenuating earshells 
overcome high-ambient noise like engine 
noise. For voice communications, talk- 
through electronics open the mic circuit so 
the user can communicate without remov- 
ing the headset. The boat crew radio head- 
set has an adjustable headband so that it 
can be worn over vari- 
ous safety helmets. 
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Cimarron Technologies has added 
new features to the Skymark 
Vehicletracker. The GPS/AVL system 
operates over CDPD network or can be 
integrated with an existing two-way ra- 
dio network. A mobile unit consisting 
ofa GPS antenna and CDPD or RF mo- 
dem is installed in each fleet vehicle. 
Using GPS, the mobile unit transfers 
the data from the vehicle to the 
Vehicletracker mapping software at the 
dispatch center, Dispatchers can moni- 


| Radio offers P-25 


AVL system adds new mapping features 


tor speed, heading, direction, time, sta- 
tus and exact location of all vehicles 24 
hours a day. The software is available in 
two formats: digital or database. A digi- 
tal map is a scanned image of a paper 
map. Mapping features include daily 
report writing, compatible in a network 
environment, exact address lookup, 
alert of vehicles entering and exiting 
user-defined locations and communi- 
cations via status text terminal. 
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Internet protocol radio extends user access 


Com-Net Ericsson Critical Radio 
Systems, with Catalyst Communica- 
tions Technologies, has introduced the 
next generation of network access radio. 
The IP Radio extends the power of 
EDACS, Provoice and conventional radio 
communications across a LAN or WAN. 
IP Radio brings together PCs, land mobile 
radios and voice over IP technology to al- 
low standard desktop computers on an ex- 
isting LAN or WAN to transmit and re- 
ceive voice messages to and from mul- 


tiple field teams via the land mobile ra- 
dio system. IP Radio allows users to 
change groups, make individual calls 
and see the name of the calling radio. 
The product gives PC users access toa 
centralized database of radio users that 
can be sorted by first name, last name, 
logical ID or department. A call history 
window provides the name of the calling 
party, the group or individual called, 
time, date and emergency indication. 
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trunking capability 
The XTS-2500 digital por- 
table radio from Motorola 
provides Project 25 digital 
trunking capability. The 
dual-band radio operates 
in the 800MHz and 
TOOMHz bands. 
The radio provides 
a migration path for 
current analog customers who want to 
move their operations to a 9600-baud 
Astro 25 digital trunked system. The ra- 
dio meets MIL 810 specifications. It is 
available in three models: one with basic 
features and functionality, another witha 
large display and limited keypad for 
greater functionality, and a third witha 
large display and full alphanumeric key- 
pad for control of all the radio’s capabili- 
ties. It features short-message capability, 
anew navigation key for user-friendly 
menu selection and a USB connector for 
data connectivity. The emergency button 
design and positioning on the top of the 
radio provide easy access and help pre- 
vent inadvertent activation. 
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Make your batteries last twice as long 


Solve your battery problems once and for all. With the two-station 


(7200 from Cadex, battery reconditioning has become affordable for all 


battery users, Choose the C7200 and say good-bye to battery troubles. 


Self-learning QuickTest checks batteries in four minutes 


Primes new batteries to optimum performance 


Reconditions batteries before they are unnecessarily 


sent to the recycle bin 


Operates as stand-alone or interfaces with a PC using 


Cadex's BatteryShop software 


It's simple to use; anyone can do it 


Cadex Electronics Inc. 

Tel: +1-800-565-5228 Tel: + 1-604-231-7777 
Fax: +1-604-231-7755 

infow'cadex.com www.cadex.com 

ISO 9001 Certified 


www.mrtmag.com 
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Modem transmits 


at 25.6kbps 


Dataradio’s GeminiPD is a 
25.6kbps RF data modem designed 
exclusively for private radio net- 
works. The modem uses dual re- 
ceivers to decode messages simul- 
taneously, providing performance 
in multipath and fading environ- 
ments. The “parallel decode” (PD) 
technology, along with the DSP- 
based modem, produces fewer re- 
tries and effective throughput. 
Other features include an optional 
built-in GPS receiver, as many as 16 
flash E*7Prom-programmable chan- 
nels with automatic channel selec- 
tion and three RS-232 data ports 
with a built-in multiplexer. Out-of- 
band signaling via the dynamic 
bandwidth allocation protocol en- 
ables the modem to transmit GPS 
positions while conserving spec- 
trum. DBA protocol supports 
AVL, report writing and other 
long-message applications 
through “reservations.” 
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Transmission 


QUALITY 


is ONLY 


asgood 
as the 


MICROPHONE. 


Eliminate 


BACKGROUND NOISE 
and improve CLARITY 


with 'GENTEX’ 


noise canceling 


MICROPHONES. 


Call 1-800-258-3554 


or visit www.derry.gentexcorp.com 


GENTEX® 


Electro-Acoustics 
Business Group 


( (0 HEAR the DIFFERENCE ))) 


5 Tinkham Avenue « Derry, NH USA - 603-434-0311 - Fax 603-434-3002 
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Microwave analyzer offers group delay module 


IFR Systems has added a new mea- 
surement capability to its 6840 series 
microwave system analyzer. The group 
delay module adds group-delay mea- 
surements and frequency modulation 


Monitor offers multiple 


The Mini Mac moni- 
toring system from 
Davicom Technologies 
offers monitoring, alarm 
and control functions. The system can 
be operated via PC terminal or DTMF 
telephone, and reporting of alarms can 
be made by telephone, pager, PC or 
fax. It offers programmable delays be- 
fore action or return-to-normal condi- 


for microwave test applications. All 
6840 series models, with frequency 
ranges in combinations from 1MHz to 
24GHz, can be upgraded with group de- 
lay (Option 22) module using an expan- 
sion slot inside the instrument. The 
grou- delay range is from Insec to 
10msec with a resolution of 0.1nsec and 
absolute accuracy of 0.5nsec. The ana- 
lyzer is based on an architecture that 
includes a synthesized, low-phase noise 
signal source and a high dynamic range 
spectrum analyzer with a tuned receiver. 
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alarm routes 


tions and “virtual” inputs/relays for 
establishing conditional actions. It 
also offers eight metering inputs, 16 
status inputs, two audio Inputs and 
eight relays. 
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* $190 to $7840 


* Multi-channel 


* Conference 


Voice Logging Recorders... 3 
automatically document phone conversations, meetings 5 


and two-way radio messages — compact, affordable, easy to 
install, operate, upgrade, maintain and purchase... 


* Digital and Analog 
* 1 to 16 channels 


* 12 off-the-shelf models 
plus custom systems to 
meet unique requirements 
recorders 
store 1600 hours on 
hard drive and back up on 
CDRs * Multi-function sin- 
gle channel recorder stores 
1350 hours on internal HD 
recorders 
and microphones * Call cen- 
ter supervisory recorders * Software and 

hardware that turns your PC into an automatic voice logger & 
* Over 1000 dealers worldwide * Dealer inquiries welcome 4 
* Omnicron - Providing affordable solutions for archival § 
voice storage and supervisory monitoring since 1975, & 


OMNICrON RNase asta 
www.omnicronelectronics.com 5 


internal 


OMNICRON 
ELECTRONICS 


581 Liberty Highway 
Putnam, CT 06260 
860°928°0377 
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Ac panel uses silicon-diode system 


The Apex series ac panel system from 
Transtector Systems is a modular power 
protection product that uses a silicon- 
diode system with a flexible power bus. 
The stacked-diode board design elimi- 
nates the lead lengths common to many 
types of individual suppressor compo- 
nents, increasing system efficiency. With 


a plug-and-play backplane, the suppres- 
sor cards are easily changed or upgraded 
as power requirements change. Each hot- 
swappable suppressor card is self- 
contained and installed inside a lockable, 
non-metallic, NEMA-4X enclosure with 
a UL fire rating of 94-5V. 
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Software provides real-time fleet locations 


The VisionGEO Locator from Vision 
Software is a software application that 
provides dispatchers with a graphical 
display of real-time unit locations. 
VisionGEO integrates with computer- 
aided dispatch (VisionCAD) software 
and operates on a Windows NT 


platform. The software allows dispatch- 
ers to automatically access the locations 
of units enabled with AVL to determine 
the positions of any hazards, fire hy- 
drants or other significant landmarks 
near or at a caller’s address. 

CIRCLE (429) ON FAST FACT CARD 


Trunking logic board supports Motorola ELP 


The ST-865M6 Smartrunk II Omni 
logic board from SmarTrunk Systems 
is for the Motorola Entry Level Profes- 
sional (ELP) series radios. The board is 
configured for easy, plug-in installation 
in the following models: PRO3150, 
CT250/450, P040/080 and GP308. The 
board offers a features set for large-fleet 


dispatch and multisite roaming applica- 
tions, including multiple channel banks, 
multiple PTT groups, multiple receive 
groups, Smartscan, positive radio kill, 
Turbo Speedial and PC programming 
with Pro-OSS (Professional series 
Optionboard Service Software). 
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Aluminum tower 
mounts on vehicle 


The mode] BD-60HD from 
Aluma Tower is a vehicle- 
mounted aluminum crankup 
tower. The tower telescopes to 60 
feet and is designed to mount on a 
full-size van. These portable units 
are suitable for temporary emer- 
gency communications, two-way 
radio, trunking systems, site sur- 
veys. wireless data transfer and 
many other applications. The 
nested aluminum tower transports 
in a horizontal position. On site, 
the tower is easily tilted to the ver- 
tical position and telescoped to 
desired height. Units are available 
to 100 feet. They come with a 
tower, track and carriage. 
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ComStudy by RadioSoft. 


‘Radio Mapping 
‘At Its Best. 


www. omrtmag.com 


ComStudy by RadioSoft sets a new standard for accu- 
rate and efficient mapping of all radio signals. 
» ComStudy can bring a world of information about your 
existing. orp. lanned signals right to your screen. 
ComStudy 2 offers a lot... 


, Fully integrated transmitter databases 
®@ Fastest and most accurate calculations 


8. Automatic interference calculations 
& Real time 3D displays 
@ Area reliability studies 
® Accepted by the FCC 


B APC 
@ AILFCC, 


coordination standard 


TIA, and ITU procedures included 


ComStudy offers breakthrough software at a fraction of 
the cost of more cumbersome software programs. We'll 
_ even let you test drive ComStudy for 15 days. Just call or 
visit our website. 


The World Leader In Radio Mapping 


Technology. 


109 W. Knapp Avenue, Edgewater, FL 32132 


Globally, 
RadioSoft Is A Customer Friendly Company. 
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Phone 1-888-RADIO95 in the USA 
phone 1.904.426.2521 * wwwiradiosoft.com 


oo 


Michigan scanner law 

I would like to take this opportunity 
to inform your readers of a law in 
Michigan that may affect those who 
travel with “police scanners.” 

Michigan Law MCL750.508 prohib- 
its “equipping” a vehicle with any radio 
able to receive police frequencies. 
“Equipping” has been defined as “pos- 
session.” According to the Michigan 
State Police (MSP) and most county 
prosecutors, you cannot even have a 
scanner in the trunk of your car, much 
less in the passenger compartment. 

Michigan is one of only six states that 
restrict scanners in vehicles. Ham radio 
operators are exempt from anti-scanner 
legislation nationwide. 

Michigan residents may apply for a 
scanner permit from the MSP; tourists 
may not. If you come to tour Michigan 
and bring a scanner, you will be consid- 
ered to be a criminal as soon as you 
cross the border. 

Why are your tourist dollars wel- 
comed and not your hobby? 

Help to effect a change of the law. A 


protest of MCL750.508 has started. Call 
or write the Michigan Department of 
Tourism and the state of government. Ex- 
press your concern over this law that asso- 
ciates you and your hobby with criminals. 
For more information, visit Web site: 
www.scannerway.8m.com/letter.html. 
This site contains the current law, sug- 
gested changes and a plea for support. 
Addresses for relevant Michigan gov- 
ernment agencies are included on the 
site (at the bottom of the post). 
—Mark Bajek 
Westland,MI 
MBajekO00@ msn.com 


Look to ham radio operators 

[ enjoyed your article in this month’s 
edition of MRT (“So Many People, So 
Few Jobs,” Editorial Forum, July 2000) 
and can unfortunately see my predic- 
tions are coming sadly true. I told a few 
of my friends that soon there would be a 
real shortage of RF-type techs around, 
and they sort of laughed and said “Never 
happen.” Well, as I see it, RF and tele- 
communications is sort of taking a back 


~ CRESCEND TECHNOLOGIES 


1st In Class 
RF Power Amplifiers 


UHF 
VHF 


OVER Tee * 
‘ © 


MAR CONT! 2 


900MHz 
30-88MHz Military 


Special Introduction: 


seat to the “computer nerds.” All kids of 
today hear about is the big money that 
gamers and Internet guys are making and 
ask, “Where is mine?” 

I see one solution that might be of 
help to some: Why not have LMR and 
SMRs look at the local ham radio com- 
munity to do joint ventures to help train 
those who are already interested in com- 
munications (who have showed it by 
getting their licenses)? 

I don’t know if you are a ham or not— 
I am and have been for some time and 
enjoy it quite a bit. Anyway, I think that 
could work out, especially in the frame- 
work of “Career Days,” or “Job Day” (or 
whatever they call it these days) where 
you have a high school student come to 
work with you. Or allowing employees 
to give talks at local high schools to 
show the other side of things. 


—Dennis Smith 
Field engineer and contractor 


Email comments, opinions or sugges- 
tions to mrt@intertec.com 


DESKTOP POWER SUPPLY 


with BATTERY 
BACK-UP 


Combine one of our low profile desk top 
LP Series power supplies, a suitable battery, 
and one of our LPBB solid state battery 
backup modules to provide a compact, 


Next generation 100w SMR 
power amplifiers. Our H100 
series is designed for 450-470 
MHz continuous duty 
applications. Featuring 
adjustable 10W-100W output, 
Remote Status and Fault 
Monitoring. Fully modular and 
space efficient fitting into 
3.5" rack space allowing up to 
five modules per 10.5" rack 
space. Also available in 
850-870 MHz band. 


Scene 
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Phone (800) 872-6233 
Fax (847) 593-1320 
www.crescendtech.com 


Crécend 
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easy to install, low cost UPS. 


* 4 LP models available, peak output rated from 
10 to 25 “Amps”. 

* Compact size, |.75"H x 7"W x 7.62"D. 

* LPBB provides seamless solid state transfer to 
battery power when AC mains go down. Float 
charges the battery when power is restored. 


Contact your communications distributor, or 
call or fax us Toll Free 


Phone 1*800*467*6741 Fax 1*800°825+1 403 


DuraComm® 
CORPORATION 
203 W. 23rd Ave. 


North Kansas City,MO, On the Web at www.duracomm.com 
64116 Email: duracomm@duracomm.com 
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Peters Enockson Kearns Johnson 


Changes at Sabre Communications, Sioux City, IA: 

David J. Peters, controller, advances to chief financial 
officer. Julie M. Enockson departs John Deere North 
American Ag Marketing Center, Lenexa, KS, as marketing 
accountant to join Sabre as controller. 


Kevin Kearns, manager of the King County, WA, Emer- 
gency Management Division, wins Schaumburg, IL-based 
Motorola’s Danny Smith Award. 


Robert C, Johnson joins Highpoint Tower Technology, 
Tampa, FL, as director of construction after serving as a 
consultant to Crown Castle Communications, Houston, and 
BellSouth Mobility. 


Jim McMahon leaves Beckman Coulter, Fullerton, CA, 
as regional sales manager to join Geographic Data Technol- 
ogy, Lebanon, NH, as director of vertical sales. 


Mark Borota, senior vice president for the Core Net- 
works Group of Motorola’s Global Telecom Solutions 
Sector, joins Boca Raton, FL-based NetSpeak’s board of 
directors. 


Paul Grove departs TIC United as president, Hutchinson/ 
Mayrath Division, Clay Center, KS, to join Rohn Industries, 
Peoria, IL, as vice president, tower division. 


Larry Eveslage, national sales manager, is promoted to 
corporate vice president at NK Cables U.S.A., Irving, TX. 


Lyle Gallagher, North Dakota state radio communica- 
tions director, becomes president of the Association of Pub- 
lic-Safety Communications Officials International (APCO), 
South Daytona, FL. 


Promotions at SCC Communications, Boulder, CO: 

John Jarboe, vice president of engineering, advances to 
vice president of advanced technology, Susan Cottingham, 
director of software engineering, becomes vice president of 
software engineering. 


Changes at Crown Castle International, Houston: 

Stephen Schmitt departs Marconi PLC, London, as vice 
president of supply chain e-business to join Crown Castle as 
senior vice president. Jerry Vogl, vice president of informa- 
tion technology—U.S. operations, becomes vice president of 
new business integration. 


Thab Abu-Hakima exits Silicon Graphics Computer Sys- 
tems, Mountain View, CA, as vice president to join Western 
Multiplex, Sunnyvale, CA, as vice president of worldwide 
marketing. 


www .mrtmag.com 


TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mabile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (480) 488-9755 Fax: (480) 488-1295 


www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 
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It's here... “? 
Industrial Machinery 
. AUCTIONS 
on the Internet! 


Industry will never 
be the same, 


AUCTIONS 
Machinery and Property 
—Plus— 
Machinery for Sale 
Businesses for Sale 
Commercial Real Estate 
REPs and RFQs 
Employment 
Funding and Capital 
E-mail Notification Services 


ue ON 
inclu usiry 


Seconlpicear ee eee 
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> Dawn Rhoden 
- Classified Advertising 
Manager 


Reserve your spot in the next issue! 


Phone: 913-967-1861 


800-347-9375 
Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


PROFESSIONAL SERVICES 


PORTABLE 
SERVICE, INC 


121 Crowell Lane * Lynchburg, VA 24502 


FREDERICK G. GRIFFIN, P.C. 


$. 2938 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


OMNICOM, Inc. 
COMMUNICATIONS ENGINEERING 
GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE; (850) 224- 4451 « FAX: paisige 224-3059 
E-mail: 


MTVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C, TROTT, P.E. 


Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 * Fax: 972/580-0641 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

» $48.00 hr./2 hr. MAX 

» PARTS GE LIST 

» RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 eee eo 


MCCON 


Mobile Communications Consulting 
5.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


GE Portable Radio Service Depot 
da ith owe Factory Approved Nationwide 
ou. Hee ted * Current Product Lines 

* Voice Guard Cerlilied 
ERICSSON Z * Public Service Trunking 
* Surface Mount Technology 


(804) 239-3049 


SCHWANINGER & ASSOCIATES 


\ Attorneys ar Law 


Robert H. Schwaninger, Jr. 


1331 H Street N.W. Sulte 500 
Washington, DC 20005 

Ph- 202-347-8580 

Fax 202-347-8607 


[THEE PORTABLE DEPOT. 


* FACTORY TRAINED TECHNICIANS « 
© SURFACE MOUNT TECHNOLOGY + 
«FACTORY APPROVED NATIONWIDE 
© EDACS & AEGIS » 
«VOICE GUARD CERTIFIED « 
«MPO, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
1393 Waterlick Rd © Lynchburg VA 24501 


ERICSSON B 804-237-3427 GiB REE 


Ra Commall is the original web site dedicated 
to the Communications Industry. 


7 

We offer: 1. A comprehensive Industry 
Directory 2. Classified Ads 3, E-Promos 4. 
Dealers Sectlon 5. Access to the World Wide Web, 
and coming soon, an on-line Auction. If your company 
is not listed on www.commall.net it should be, Call 
our staff at 888-811-6255, Let us tell the world 
about your company. 


www.4radomes.com 


TAGE 


Vantage Associates,tn Manufacturing & Engineering 
RADOME § Gardena, CA (310) 329-0046 
San Diego, CA (858) 453-3680 


For Wireless Contentions 
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Category Index 
Computer Software 
Employment 

Equipment For Sale 


Prof. Consulting Services ........ 
Professional Services 
Rentals 

Repair Services 

Tower Space 


EMPLOYMENT 


PAGING TECHNICIAN 
NEEDED IMMEDIATELY 


For Charlotte North Carolina 
area. Must be familiar with 
Glenayre Equipment. School 
available. Benefits, Top Pay and 
Company Vehicle. 


Please send Resumes to: 
Dynamic Spectrum 

PO. Box 3249 
Matthews, NC 28105 


Communications Technician 


A Western Wisconsin Authorized 

Motorola Dealer/MSS of 43 years is 

seeking an experienced communi- 

cations technician. An associate degree 
land mobile i 


Naber Certification is preferred. 


Please send resume to: 
Rassbach Communications 
Attn: Jennifer 

2912 London Road 

Eau Claire, WI 54701 


Rassbach_ 
Communications 


Fishing for New 


5) Customers? 
\ 


Advertise in 
MRT Classifieds! 


Call 1-800-347-9375 


www.mrtmag.com 


2-Way Radio 
Microwave 


Technician 
$4,800-$6,000/mo. 


The County of San Mateo is 
seeking an experienced 2-Way 
Microwave Radio Technician to 
maintain and repair public safety 
communications equipment. 
Qualified candidate will have pre- 
vious experience repairing 2-way 
and microwave radio systems (in- 
cluding simulcast, trunked, voting 
systems); experience maintaining 
low voltage electronic systems and 
troubleshooting to component 
level. Must have a valid CA driver's 
license; fingerprint and back- 
ground check will be administered. 
An FCC license or equivalent is 
highly desirable. 


Please mail or fax resume to: 
County of San Mateo, Attn: 
Lonny Pini, 501 Winslow St., 
Redwood City, CA 94063. FAX 
(650) 599-1121. We are an Equal 
Opportunity Employer. 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 


® Technicians ¢ Engineers e Managers e Sales 


Send resume to address below 


Check web page for immediate openings 
WWW.PERSONNEL1.COM 


EMPLOYMENT 


Intertec Books 
internettelephony.com 


et Shopping Resource 


SINTERTEC 


PUBLISHING 


A PRIMEDIA COMPANY 


EQUIPMENT FOR SALE 


LABELS ¢ LABELS e LABELS 


Custom Made Labels for Pagers, Cell Phones & Two-Way Radios 
Distinctive Foils & Holographic Materials 
Tamper-Proof Warranty Labels 
Screen-Printed Labels, Signs, Overlays 
Motorola Certified Pager Repair Labels 
Bar Code Thermal Transfer Printing Systems 


ADVANCE LABEL & TAG 


1-800-466-5345 972-542-5345 
Fax: 972-548-2518 www.altag.com 


Repair shops, installation crews, 
maintenance staff counted on Helper 


Instruments to optimize the quality 
of transmission for Radio, Telephone, 
and Cellular Communications Systems, 
Today and Tomorrow... 


and Reliable RF and —Zetrron is continuing this tradition 


Audio Test Equipment of quality. With our manufacturing 
strengths and industry leadership, 


the Helper Instruments line of test 
equipment is even better. 

Right Now... 

Contact an authorized Helper 
Instruments distributor. 


PERSONNEL RESOURCES, INC 

“33 ag P.O. Box 14570, Cincinnati, OH 45250 
Since 1989 E-Mail: PersonnelR@aal.com 

@ 859-491-5410 FAX 859-491-4340 


Electronic Technician 
Large Metropolitan dealer is looking for an 
experienced Electronic Technician. Previous 
experience working on two-way radio 
communications systems, includin 
installation and maintenance is required. 
Salary commensurate with qualifications and 
experience. Benefits. Send resume to: 

Mobile Radio Engineering, Inc. 

745 Boone Ave. N. 

Golden Valley, MN 55427 

e-mail: ddavey@visi 


SINS 
helper 


instrumeonts 

Helper Instruments 

Suite 100 12034 134th Ct NE 

Redmond WA 98052 

Ph: 1-800-327-9308 Fax: 1-425-820-7031 

Email: help@helperinstruments.com ZETRON } 

www.helperinstruments.com When quality counts ...count on Zetron. 
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used Motorola 
“radios 


014-730-2424 


Battery Protection Device 
Low Voltage shuts down load 
Allows retrieval of incoming messages 
For Two-Way Radios, Mobile 
Computers, MDT, Cellular Phones, 
Mobile Video System 


Designed for Public Safety Vehicles & 
Industrial Communications Systems. 
30 AMP 12 Volt DC 
Low voltage detector (11.5 V) 
Over voltage protection (16 V) 
Built-in diagnostic LED 
Sealed for moisture and vibration 
Reliable and accurate 
Compact - Easy to install 
Low cost 
One year warranty 


AC/DC INDUSTRIES 


P.O. BOX 710548, HOUSTON, TEXAS 77271 
Tel: (281) 933-0909 * Fax: (281) 933-1001 


e-mail: sales@acdcindustries.com 
web: www.acdcindustries.com 
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PURC 5000 Bases 900 MHz, C85JLB1101A 
WE MICOR PURC Bases, 900 MHz, C75JZB1101A 
BUY SMARTNET Trunking Controtler, T5076A 
MICOR Rpirs. BOO MHz. CSSRCBS103AT 
AND SELL TXAX 5 Channel Combiner 
USED Sea GTX, 800 MHz, MITUGOBCB1AN 
MTX 8000, 860 HH2, HO}UCCBOBSAN 
MOTOROLA, MAXTRAC, 800 MHz Cony. D3SMJA77ASAK 
GE AND RAOIUS P200. 490 MHz, H44RFU71208N 
SPECTRA, 460 MKZ, D44KMA7JASBK 
ERICSSON MARATRAC, 460 MHz. T74XTATTA7BK 
FM MICOR Camm. Rotr,, 460 MHz, CSACB3105AY 
MICOR Bases, 460 MHz, CB4RCB110SAT 
TWO-WAY R100 Repeaters, $60 MHz, H50168 
RADIOS SYNTOR X 9000, 460MH2. T74KEJ7JO4AK 
SYNTOR X 9000, 460 MHz, T34KEJ7JO4AK 
SYNTOR, 460 MHz, T44SAA3200 
GM 300, 460 MHz, M44GMC29C3AA 
1100, 460 MHz, O34, RA7IASBK 
$M 120, 460 MHZ, M4aDGC20C2AA 
_ §M 120, 460 MHz, D340G20C2AA 
PAC AT. 460 MHz HIATTY3110A 
MTI000, 460 MH2, H44GCU7100BN 
SOM erase 4220. MARATRAC, 155 MHz T73XTATDA3AK 
MPN 2922. SYNTOA, 1S5¢H2. TBISRAIDOOAK 
enver, MAXTRAC, 155 MHz, 043MJA73ASCK 
Ee 
| MABATAAC, 48 MHz, T31 AK 
PHONE: MITREK, 48 MHz, T41JJA4000 
(319) . MIGOR Base, 37 MHz, C71ATB1406 
984-6115 MARATRAG, 37 Mel, TSIXTATTAGBK 
4- MAXTRAC, 39 MH2, DS1MJAIIASAK 
FAX: . MITREK Base 33 MHz, L71JJB1490 
. MITREK, 35 MHz, T81sJA49000K 


SCHAEFER 
RADIO CO. 
130 West 
Fayette St., 


(319) 4aa, SYNTOR X, 33 MHz, T71VBJ7204 


1 ‘ fa SYST J 
984-6220 OOca. Motorola SYSTEMS 90 Sirens 


WANTED: RADIUS Mobiles, Portables, & UHF SYNTORS 


EQUIPMENT FOR SALE 


A Passion For 


oday For Your. FREE 


Catalog! 


www.antenex.com 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: 
Phone: (800) 323-3757 
Fax: (800) 851-9009 


International: 
Phone: (630) 351-9007 
Fax: (630) 351-9009 


Antenex Inc., 2000-205 Bloomingdale Road @ Glendale Heights, Illinois 60139 
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BUY «* SELL °* Trade 


“*SPECIAL** **SPECIAL** **SPECIAL** 
GE MASTR II Base in 44” cabinet 
on 450-470 -- 40 watts 


“*SPECIAL** ‘“*SPECIAL** ‘**SPECIAL** 


Base Station Cards: 
Mot. Micor cards -- 30% off 
GE Mastr || cards -- 15% off 


Mastr || Bases & Repeaters on low & high Band & 
UHF at clearance prices. Call for details. 


OLFE 1113 Central Avenue 


Billings, MT 59102 
COMMUNICATIONS © phone: 406-252-9220 


Fax: 406-252-9617 
E-mail: cwwolfecom @aol.com 
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CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EQPT. 
luaniity Equioment List oF 
100+ ANDREW Helsx Hangers, Groung Straps, 7/16 O1M ta Male M Adaptors 
Haisting Grigs ioe 7/4 anc 1 5/8 Helix SCALL$ O 
10 NORTEL Smart BTS Antennas {Unused} be o 
O1 Hap AVONTEK 6 Ghz Hot Stancay Digital Aadio {053-45MB) 0 O 
> GRANGER/TELETTAA 6 Gha Hol Standby Digital Radio (DS3-45M8) set ° 
FOROLA MAXTRAG 800 Mhz B5 $100e0 
40 GE G-MaRC a615 
20 GE & ae wae 


29 GE G-MARC fi 
02 CENTRALON It rer ‘al ‘a0 BIMS 
uw MOTOROLA MICOR 800 Mhz Cony. RPTA ee PA wiDuplexer 
10 MOTOROLA DARCOM S000 DATA Radin (Unusen) 
a Rocksell-Collins MIR5-2 HOT Seated f oh -Petenna 
ore sae Channei ‘Moverns 3 
MOTOROLA MSF 5000 UHF APTAS ia ta EPROM Type 
5) Motorola Shar jex Term Cards MLNE2B 


D6 Farinan LA1-2 hol-slandby 2.1 t0 2.9gHz 4B channel 
08 Molorala Staspoin 2.1-2.9GH2 Radios with hal standby 
12 Farinon FL 1-6 6 & GHz gos iid Het Standby Ver Goud Cond 


0 Bi 7300 shelves iad -on $125) slart os 
OMNew Listing? Call Chari jos at 3 


www.mrtmag.com 


WE SHIP ANYWHERE IN THE WORLD ! 
www.communicationswest.com 


KENWOOD 
TK-270 & TK-370 $299.00! 


128 CHANNELS,INCLUDING KNB-15 BATTERY,ANTENNA 
& KSC-15 STANDARD CHARGER (WHILE SUPPLIES LAST) 


TK-2107 / 3107 $225.00! 


10 CHANNELS, OW VHF, 4W UHF INCLUDES KNB-15 BATTERY, 
ANTENNA AND KSC-18 CHARGER {WHILE SUPPLIES LAST) 
ia Call for pricing on Mobiles, Portables, 
Repeaters & Accessories! Complete Line! 


SluVvd . 


ACCESSORIES 


—- EQUIPMENT FOR 


Bug & Sell 


Motorola, Uniden, EF. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 


SALE : 


SM-120 


SPECIAL PRICES and in STOCK! 
Mobile Radios 

UHF 450-470 MHz VHF 150-174MHz 

Features: 

16ch operation All-Channel Scan 


FAX: 972-278-5085 
Garland, TX 
http://www.delta-twoway.com 


2 * 

Radiuy MOTOROLA 
\aclonolla and Radius aro trademarks of Motorola Inc. 
Complete Line of Radios & Accessories 
New, Demo, & Some Used 
Call Today for pricing and availability 


com 


1C-F3S VHF PORTABLE $225.00!! 
Inctudes Battery and Rapid charger 
MOBILES, PORTABLES & MORE 
Special State § Local Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 
E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


i 
a 
o 
a 
< 
Ww 


SW3LSAS ASYNHNL «+ 


25 or 40W TX Power 
All SM-120 radios include Plain mic, 
power cable, mounting bracket 
info @ nsiradio.com 
www.nsiradio.com 


NSI Communications 
( Tel: (206) 870-0888 
Was Fax: (206) 878-4212 


TRINITY RADIO — 
USED RADIOS at Low Prices! 

* MICOR *GE 

+ MITREK *RCA 

* PORTABLES * ACCESSORIES 

* MOCOM 70 «TONE ELEMENTS 

* MAXAR * CHRYSTAL ELEM. 

*APTRS + BASE STATIONS 
(940) 433-5452 « trinity-radio.com 


BATTERIES 
SVNNALNYV 


$M-120 tadernaies of Motorola Inc 


Communication Test Equipment 


IPR ESOO es cccsssonsevee $6,500 
IFFESOO0A vasissiceiivcs $4,500 
IFR 29452 ...... eee $14,000 
IFR Com 1208 ....... $13,995 


All CCIl 
Labels 


F4 Motorola R2012D ... $10,000 
Motorola R2021D... $10,000 
Marconi 2955R......... $3,500 
Marconi 2955A ......... $3,500 


WHITE, ORANGE, GREEN AND RED | 


BUTTONS AVAILABLE 
Si, Marconi 2955B......... $4;250 IFA 2945.......cccsccereee $9,000 | 
yer Sage 930A .......ssse $3,000 HP 8920A ........c00000 $8,995 $12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


EML will buy your used test equipment. 
We accept: Gi me 888) 846-4614 © www.emil.com 
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VERIFICATION WITHOUT 
COMPLICATION 


Need a “Radio PBX”? 


* Works with all radio systems 


Patch setup in field 
We provide the tools: 
You satisfy your customer. 


M Decodes POCSAG 512, 1200, 2400, and Flex 1600, 
3200, 6400 (bi and quad phase) 


@ Serial Port for RS232 Device, 
Video Display Terminal, Modem 
or Computer Terminal 


WIRELESS 


For paging solutions call Hark at: 1-800-367-4275 | SSeMEAeAsifen. 
of visit our web site at wwwharksystems.com 


2675 Lake Park Dr, N. Charleston, SC 29406 ritomve (843) 764.1560 Fax (843) 704-3692 
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EQUIPMENT FOR 


HC ANTENNAS & BATTERIES 
{Best Antenna & Battery Pricing In the Industry!!) 
i nas 


.. 29.5-35MHz quartenwave ........ es tte 
HC34 w..... 34-40 MHz quarterwave ... esr 
HC40 ....... 40-50 MHz quarterwave 


.- 151-162MHz unity gain, chrome ...... 
HC150 ..... 136-174MHz 308 gain, 5/8 whip ...... 


$e 445-475MHz 5dB gain, 5/8 over 1/2 wave $13.99 
BO0-S00MHz 

HCO800 ... 806-896MHz unity gain, chrome ................. $2.64 
HC800 ..... 800-900MHz 3dB gain, SMR/Cellular .......... $9.99 


» 3/4 hele mount, 17° RGS8A/U coax, no conn$5.99 
Same as above, with soldered PL-259 ....... $5.99 
.. Trunk lip mount, 17' RGSBA’U coax, PL-25989.99 
Trunk lip mount, 17° RGS8A/U coax, heavy 

duty stainless steel, PL-259 - wove $12.50 
Magnet mount, t7' RGSBA/U coax, PL-259$12,99 
.. Trunk gutter bracket, 3/4" hole “L” bracket $7.49 
MOTOROLA BATTERIES & ELIMINATOAS 

HC9628 ... GP900 Battery .... 
NC8148 ... P110 Battery... 
.. GP350 Battery . 
... HT1000 Battery 
HCBE9628 GP300 Battery Eliminator .. 
HCBE8148 P110 Battery Eliminator . 
HNN96284 GP300 Battery (original) - 
HNNB8t48A P110 Battery (ariginal) ....... 
HNNQ3604 GP3SO Battery (original) ........ 
NTN7444AR .... HT1000 Battery {ariginal) . 


Quantity discounts available! No minimum order! 
Same day shipping! 

Order entry & customer service 24 hours/7 days 
Call today for our FULL LINE CATALOGUE!! 
Phone: 1-800-654-9550 © 973-389-9600 

Fax: 973-389-9696 © E-mail: holzberg@juno.com 
- Be sure to vistl our website at www.holzberg.cam - 
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SALE 


Check out our Web specials! - 
www.radiocomm.com 


*Wholesale prices to Dealers Only. 
*Self-servicing users welcome. 
*We carry a wide selection of both radios and 


accessories for your convenience. 
«We have a Flat Rate Repair service. 
*We sell and install MX-COM boards. 


Your Full Service, 


VALUE-ADDED Distributor of 
Communications Products. 


800-726-9015 * 952-808-0069 
fax: 952-808-0087 


email: sales@radiocomm.com 
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BUY & SELL: 


LTR-8OOMHz & SOOMHZz EF Johnson « Kenwood = Uniden 


MOTOROLA 


UHF * VHF * 800MHz * 900MHz 


* Mobiles * Portables * Repeaters * Amplifiers * Paging Transmitters 


ERLING 


"TSSOCIATES, INC. 


1-800-786-2199 
203 N. Chestnut Street * McKinney, TX 75069 
Fax: 972-562-7957 


Mike Malone 
www.usedtwoway.com 


Lots of New Two Way Radios! 


For immediate delivery © 


... at the very best prices! 


KENWOOD 


GCONMUNICATIONS 


. fo) 
YAESU Wvertex ICOM 


Prices Starting at $59! 


Programming hardware kits $89.00 
Icom repeater maker kits $79.00 


Free Items in 20+ 
Radios Ordered! 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustler, Antenex, Cushcraft, ASP and more 


Coax Cable: Belden & Heliax 


Conventional and Switching 
power supplies: Astron & Samlex 


R.F. Test Equipment: 


IFR, Bird, Optoelectronics, Ramsey 


Connectors, audio accessories, batteries, 
solar modules, R.F. amplifiers, Lightning 
protectors, trunking panel, interconnecters. 


10° tower sections. Prices start at $33.00 


Duplexers Syscam, Decibel, Wacom, 
prices start at $129.00) 


ft UW 


MIAMI, FL. 

7262 NW, 54 St, 

(305} 889-1127 FAX 889-0652 
MIAMI, FL., 33166 U.S.A. 
E-mail: epcom@bellsouth.net 


Ask for your 
free Catalog 


EL PASO, TX 
1630 PAISANO DR. 


(915) 533-5119 FAX 542-4701 
EL PASO, TX. 79901 U.S.A, 
www.epcom.net epcom@whce.net 
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NOT Accessories... 
| | 
Necessities! >, 


© Batteries 


¢ Headsets 
¢ Speaker Mics 


4 


° Spring Belt Clips 


¢ Antennas 


UPL). Nothing 


TelePath Corporation 
Like a 


a= 1-800-292-1700 


Visit us on the Web at: WWW. telepathcorp.com 
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EQUIPMENT FOR SALE 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com __ (1-888-469-3832) 
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BUYING ERICSSON - GE EQUIPMENT 
SYNTOR XX 30-50 100W wiace occu. 
VHF/ UHF Voting aux receiver on... 
MASTR Il VHF/UHF 100/250w Sta 

FLAT RATE REPAIR S-990 & S-950 
ASTRON RS12A Black PS. NEW 
MASTR Controllers 

RCN 1000 Remotes __.. 

IDA Controt Shelf, new from 

EDAC RANGR mobile, new boxed 

5990 128 ch head w/warranty .. 


ARE. POWER AMPLIFIERS $950 128 ch head w/warranty 


MODELS AVALIABLE: $550 Scan control head MIM wn. “ 


Phoenix-5X 16Ch VHF w/acc........ 
MLSHO40 /041 VHF MLS w/acc... 
¢ VHF 130-175 MHz to 500 watts output MLSL160/161 30-42 wiace.. 2 
GE Rapid desk charger w/MPA/PCS/LPE/MRK insert _... 64 
¢ 230-280 MHz to 100 watts output KPC 300 Encsson VHF & UHF Port 
KPC spk/mic w/ coiled cord mint 
¢ UHF 400-512 MHz to 350 watts output = MPA/MPD ‘6 ioe cha eua. 
. PCS VHF 16 CH scan with charger 
¢ 800-960 MHz to 200 watts output Rangr 35-50 less acc. 60W NEW...... 
SSSR Delta-S 450-470 less acc. 100W 
ae Deita-SX 150-174 less acc. 100W ._.. 
2 5 Delta-S 42-50 les 110W 
847-593-1213 + FAX 847-593-1320 G- Bas sige tas se Ae 
sales@vocomrf.com + www.vocomri.com = Delta-S 29-36 tess acc. 110w 
MASTR Il 150-174 / 29-36 110w 
CIRCLE (112) ON FAST FACT CARD MRK/MPA Spk/mic/ant less ant new 


NEW LONDON TECHNOLOGY 
752 Alum Springs Road * Forest, VA 24551 


Tel: 804-525-0068 * Fax: 804-525-0078 
www.newlondontech.com 


Pomnne sau Communications 


New 
New GE MLS I! Mobiles with complete 


accessories 
42 to Ome, 2 req $495 ea | GE Rangr Base Stations, VHF or low band, desk lop/wall mourl 
42 ta 5O0me_ 8 freq scan $595 ba 110w. 4 freq tone remote $795 ¢a 
VHF 150.8 10 174 MHZ 2 tteq $495 ea | Mot AC Voll Meter $125 


VHF 150.8 to 174 MHZ 8 freq scan $595 ea | Mot Flexar 40w UHF repeater w/duplexer $255 
UHF 450 to 470 MHZ 2 {req $495 ea | Mot Syntor XX 110w VH ile wilh accessories $225 
UHF 450 to 470 MHZ 8 freq stan $595 ea | Mot Syntor 110w VHF mobile, wilh accessories $110 
14 freq sean mobiles availaple at $695 ea | Mot Syntor XX 100w UHF mobiles, with accessories $235 ea 
GE Mastr i UHF 100w mobile repeater $595 Mo! Mar2Trac 100w motules. 36-42 me, less accessories . $140 ea 
GE Mastr ti 110w Vilf cont duty base station, tone remote... $1.69 | Mol Mitrek 110w mobiles. !ow band, 40-50me wilh acc $160 ea 
GE Masty W 100w cont duty base station 36 to 42me _... $1.195 Mol Mirek 110w mobiles, 30-40mc with accessories $175 ea 
GE Mast Il VHF 110w continuous duty (<peate" $1495 Mol Mitrek low band mobiles, 30-40mc, 6Dw, wilh ace $99 ea 
GE Maste Il UHF 100w base station $°795 | Mot Mitrek 60w YH or low Gand base slations $295 ea 
GE Mast: \\ VHF 110w cont duty pte wivoter & aux reyr $1995 | NEW Met Mocor Base stahon receiver, 42 to 50mec with PL $225 
GE Maste tt Base station 42 to Sie ne $1 09 Met M HE mobile on 406me, less accessories $150 
GE Mast || mobiles 42 to 50me less accessories 100w, UHF with 2: es 
GE Mastr tt 35 Amp power supp ies 
Gi Mastr ll 40w VHF continuous duty amplifies 
GE VHF Voling Aux liary tecevers 
GE Phoenix S UHF mobiles, with accessories, 2 freq 


LTS 2000 


LCD’s Repaired @ $69 ea 
718-783-6000 


42 to 50 me_ 100w. less 2 ea 
n mobiles, 42 to 50mc, with accessones $100 e@ 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 


$1 
$195 In $395 


ve I hase station, 86-42nne 


tions VHF, low band. UHF,. 


sculive H mebie 100w, 96-42ime, with accessories. $110 Mot HT 1000 6 uml rapal char $295 

- ae SX 110w VHF mobiles less accessories $195 ea | Mot MT1000 6 unit rapid ¢ $195 
E Oita S 110w Ht 42 10 Ome. less accessories $140 na | Kenwood TK 730 VHF 110 mobil wilh accessories $395 LIFETIME GUARANTEE 
CE ta SX 110s h VHF mobiles acc .. $495 N es 12 tor $420 rT 
: rt ethan we wre | hae TSDAIZESSPS eg Most Elements $20.00 with Trade 
unt 110a, 4 ¢ ele $ - 6 $375 43 
control heads $250 ce | NEW Mote SMP-4O00C wingnucton took $200 Crystals 

GE s Shui. Sean heads $175 ce | Meck é 7 with accessones $120 W B U d EI t 
GE Rang! 60% “nobiies. 35-50mc. less accesser 4s $185 e3 | Tekircnx Mocel 193 5 MHZ $185 e Bu se ements 
GE Range 1 10w mots es. 29 bo 35me or 35 te S0me. \ess acc. $195 ea | Howiell Packard Mode! 6 k power supplies $80 22 y 
GF Range 100w UHF mobile with accessaties _ $526 ea | IDA Tone Remotes, Model 24-b6H $110 2a 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) * 800-237-6519 

FAX 504-361-5526 


Wide selection of GE/Ericsson/Motorola accessories 
No C.O.D.’s 
NH COMMUNICATIONS Co. 
P.O. Box 5342 * Manchester, NH 03108-5342 
Tel: 603-668-3004 
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EQUIPMENT FOR SALE 


Radio Programming Cables 


PA PRE Adaptor...$139.95 


* Compatible with "RIB" unit. 
HT50 Fre ane the Radius P100 Models. ........:00eerssrere I. * Rugged steel case. 


HT600, MT800, MT1000, P200, P500, MTX800, MTX810, MTX820, MTX900. (connection on top of radio) ... if * Power LED. 


MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860) ” PA-II Programming Adaptor...$159.95 
Fe, (RADIUS - M100, M206, M208, M214, M276, M400, GM300), SM10, 2 * Contains bes aleclle ene eh aaie : 


. Perfect for field use and Portable, 
STX, STX Gemini, STX 821 trunked portables. roe) : E Laplop & Notebook Computers. 
... SABER and System SABER. .... org? (ne & * Status LEDs: Power On and Charge. 
SPECTRA Low and Medium Pow f 5 * Power Switch. 
.. SPECTRA 100 Watt and High Power Units. - te Ln seer 3 * Power / Charger Included. 
SYNTOR 9000 and 9000E Radio Line. .. A Les x f b * Runs for 8 continuous hours, 
R100 Repeater. ; : 3 from a full charge. 
v.. MCX1000. ¥ ; i 
... Cloning Cable for the Motorola” H7600/ M7 1000. me | PAs oereee rogrammer: S12 da 
.«. GP300, GP350, and P110 Models. ........ee0s0e . Portability and Field Use. 
... MSF5000 Digital Unit with 3 Digit Display in Controller Tray. TS. * Uses Surface Mount Technology iss 
... HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side ose) and JEDI Series. .......... 5 * Rechargeable — Works hays 
sous) WISER CIM. case cwiieatasancsnag hewchoval iaebiaece Resco aoe 4 = 
.... Cloning Cable for the Motorola” JEDI Series. 
.. ASTRO SABER and SABER Si. . 


Trademarks of Moto: 


ie ioe 
Polaris Industries Inc. ! 1.9 magi 


470 Armour Or. NE « Atlanta GA 30324 
FAX 404-872-1038 


Polaris Industries BUY WITH CONFIDENCE FROM POLARIS AND LEARN WHY WE 00- 5). i 
werw.polarisradio.com | HAVE BEEN SATISFYING CUSTOMERS FOR THE PAST 15 YEARS. ] 7 ] 


CIRCLE (114) ON FAST FACT CARD 


* BOARDS * STRIPS * ACCESSORIES « ELEMENTS * REEDS 


PCI — PEKAAR COMMUNICATION INC. 
$ Specials of the month $ Steve’ 's back, formerly of Gregory Electronics Corp. 
GE Aanar 36-50 range 40W wiaccessones . 
GE MYS Mobile high band w/mic .......... Cae eee 
Motorola Mitek T34JJA 40 watl UHF 450- 470 range 4 iroq, loss access. 
GE Exect II 40W table top base high band or low band a 
Motorola systems 90 control heads 4 freq. and many other options vo 
GE MLS mobiles high band, with mic & bracket +3 = 
GE MPA Portable 16ch high band with antenna & battery - 3 
Motorola Mirek T34JJA_40 watt UHF 450- 470 range 4 freq less access. 
GE PHOENIX Mobde NSHH W40TB—high band dual pnonty Sayaey case with accessor 
GE PCS Portable 470-490 range wibattery & antanna a 
MOTOROLA Mitrek 39-50 range 100W wiaccessaries 
REGENCY Mobile modal 8TH201 high nand ....,, 
MOTOROLA Micor 42-50 range 10DW range wiaccossones 


Catalog Available...lf you can't find it, try us! Call {973} 772.0704 or fax (973) 340-1902 
*$0353u « SLNAW3T3 * SAIHOSSADOYV » Sdl¥LSs squvod« 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT 1000, MT2000—$70 
GP300, P110—$50 « VISAR—$110 
HT600-$48 » MOBILES—$25 * SABER—$55 
HT50—$50 * STX—$35 » SPECTRA—S35 
PROGRAMMING INTERFACE—S$95 


ROADRUNNER COMMUNICATIONS 
11-C Harts Lane - East Brunswick NJ 08816 
Phone: 732-254-3232 
Fax: 732-698-0555 


Ande 


* TRADE « 


TTAS * 


* SELL 


* BUY 
© 30VuL: 


COM-3 Service Monitor 
The World’s Best Value in a 1 GHz Service Monitor! 


100 KHz— 1 GHz 

Direct access entry 

Built-in frequency counter - determine & 
display RF & CTS frequencies! 

AM & FM internal/external modulation 
with built in CTS generator 

Frequency centering & deviation 
bargraph display 

Truly portable - built in battery & 
charging system 


DANGER 


If you aren't advertising in 
MRT Classified 
you're swimming in 
dangerous waters! 


A proven performer with thousands in use worldwide. Value 
priced at $3995 - You can equip ALL of your technicians! 


Call Ramsey Today! 800-446-2295 


Raed 
Ramsey Electronics, Inc. 793 Canning Parkway Victor, NY 14564 
www.ramseytest.com Sales @ramseytest.com 


Call 1-800-347-9375 to 
place your ad today! 
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EQUIPMENT FOR SALE 


TEST EQUIPMENT - BUY & SELL!! 
SERVICE MONITORS All include NIST Traceable Calibration 


HP8920A/102/9/4/5 ........,........ $9500 HPS920A Tages 

HP8921A600 (COMA)... $11,500 HP8921A $8900 
FR COM1208 2/1220... $9900 IFA 1200SS . $6900 
IFR 1600S $7500 IFR 1200S $5900 


Motorola R2SOOCICES(New) $15,500 HP83215A 
~ $6900 Moto 5 


+a. $8500 
Wavolek CAT600 {cellular activation lester} sossee $950 
Wavelek 3600D/TOMAS136-S10.500 Wavatek 4015 $4500 
ee $4900 Marconi 28578 $4700 
Marcon 29558 —- $4500 
Wittron Sitomasters - cail Eagle Return Loss BridgesCall 
Synth. 1000 Mhz Signa! Generators 
Racal 9087-1300Mnz Signal Generators, low phase noise, hgh 4 
AM/FM/Pulsc/Phase Modulation, NEW units with warranty!~$4500, 
HP8657A-$2900, Marconi 2022E-$1500,, 20220-$1800 


Amtronix Instruments, Inc. 
Ph: 716-763-9104 © Fax: 716-763-0371 
http:/Avww.amtronix.com 


Looking for a replacement 

for your Plectron receiver? 

Look no further than the 
ALERT by REACH. 


* Over 2 Watts Audio 


* Tone/Monitor Capabilities 


Creacit) 1-800-445-0007 


Pagers also available 


RENTALS 


Wireless Rentals... 
Expand Your Rental Pool! 


¢ Motorola two-way radios * Nextel phones 
¢ NEW!! Globalstar satellite phones 


¢ Cellular phones 
and pagers 

¢ Rent by the day, 
week or month 

¢ Dealers welcome 


Ni¢4 


DAY 2. 


WIRELESS SYSTEMS 
What wireless wonder can we perform for you? 


Call) 800-354-0402 today. 
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service fo you! 


Call for a quote. 
We'll make your next 
project affordable. 


ee, 


www.mosscom.com 
800-822-MOSS 


www .mrtmaz.com 


MOTOROLA 
RADIO RENTALS 


¢HT1000, GP300, P200 
¢ Intrinsically Safe 
¢ Full Line of Radio Accessories 


«Mobiles & Repeaters 
¢ 24-Hour Service 
* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMN., INC. 
e-mail: eventcomm@aol.com 


MRT Classifieds Work! 


FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/3/4/5/13/14/50.......$8900 


(6) H-P-8920-A OPTIONS 2/3/4/5.............00:00.--$8500 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10... 


$8900 


500KHZ to 1GHZ Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 + FAX: +1 925-229-2035 
http://jwww.best.com/~rfimage 
E-MAIL: rfimage@best.com 
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(Mibaximize your company’s 
exposure in the marketplace 
by taking advantage of 
REPRINTS! 


Call Jenny Eisele 
for a quote 


Phone: 
(913)967-1966 


Fax (913): 
967-1898 
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COMPUTER SOFTWARE 


** WIRELESS SOFTWARE ** 


Save time designing. optimizing 
and managing wireless radio 
communication sites: 


- Human Exposure to RF Emissions 

- Intermodulation Interference Analysis 
- Transmitter Spurious Output Analysis 
- Transmitler Harmonic Output Analysis 
- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- IM Signal Level Analysis 

- Report Integration with Microsoft Word 
- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Interference/Exposure Analysis Services 


COMSITE 


PROFESSIONAL 
Douglas Integrated Software ynrtma 1G LON 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


RENTAL MANAGEMENT 


CRI's Rental Management software 
will solve your radio & equipment 
rental needs! 

* Integrated Billing System 

* Serialized & Non-Serialized 

* Sell Rented Items 

* Many Standard Reports 


a § eae (205)987-1523 
me. 


WWW. crinc.com 


L* us put YOUR 
advertisement 
here. Increase your 
visibility in the mobile 
communications 


industry! 


nu 
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Measure SIGNAL Coverace! 


e Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

» Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


« Automatically records signal te 
STI-9400 Softwar 


To Your RF Coverage 
and Site Management 
Problems. . . 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
‘ See details and download demo from our web site! 
SorrWRIGHT, LLC 
1010 So. Jour St, Suite 204 


Aurora, CO 80012-3150 USA 
Tet. (303) 344-5486 « Fax: (303) 344-2811 


CIRCLE (118) ON FAST FACT CARD $4,995.00 Includes 
Street Map Data for USA 
PROFESSIONAL FREE DEMONSTRATION CD 
CONSULTING Toll Free: (877) 848-8500 Fax: (503) 848-8534 
SERVICES Email: sales@surveytech.com 


Survey Technologies, Inc. 
“Geographic Signal Coverage At Your Fingertips” 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities www.surveytech.com 


Define Acquire Build Manage CIRCLE (119) ON FAST FACT CARD 
Design Zone Teste Operate ; 


REG, Consuttants,,dnec; 


100 Woodbridge Center Drive, Suite 201 
Woodbridge, NJ 07095 
800-247-4796 
email - info@recccom 
Offices Nationwide & International 
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REPAIR SERVICES 


Nothing we = fix! 


AMPLIFIER SERVICE CENTER 
WE REPAIR: 
> TRANSMITTER AMPLIFIERS 
> TOWER TOP AMPLIFIERS 
TWO-WAY RADIO, PCS & CELLULAR AMPS 
MOTOROLA, GE, ERICSSON, MILCOM... 
78 Airpark Drive Advanced 
Lynchburg, VA 24502-3757 ; 
Phone/Fax: (804) 237-8255 COMMUNI CAT ION , 
Toll Free: 1-800-488-7908 
www.adycommunicationsinc.com 


497." | 
adie oS 


* Quick Tum Around * Free Retum Shipping 
* Factory Trained & FCC Licensed Techs 


mane ah 


11110 W Oakland Park Bivd, Suite 275, Sunrise, FL 33351 


Lenbrook is the largest repair center for all 
amplifiers made by: 

Milcom™ @ Uniden™ @ Powerwave™ 
Contact one of our offices to purchace parts or to 
have your amplifier repaired. 

West East 
1-888-263-5335 Central 1-888-750-2677 


1-800-263-4633 


www.lenbrook.com/pseries/ 


=Lenbrook 


COMMUNICATIONS 
& ELECTRONICS 


TWO-WAY SERVICE 


Cardinal 
Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
=e § Visit our Website: cardinalelec.com 2 
= E 


1631 N. Evergreen Ave. Arlington Heights, |L 60004 


Ph. (847) 797-7820 Fax (847)870-0342 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 

3610 Dekalb Technology Pkwy 

Suite 110/111 

Atlanta, GA 30340 

Phone: 770-451-3264 
www.nselectronics.com Fax: 770-458-8785 


www.mrimag.com 


Want more information on 
advertised products? 
Use the Reader Service Card! 


REPAIR/PROGRAMMING/TUNING 
* PORTABLE/MOBILE/REPEATER/PWR AMPS 
* COMBINERS/FILTERS/DUPLEXER 
* MAXON WARRANTY CENTER 
¢ SPECIAL PROJECTS & EQUIPMENT MODS 
* QUICK TURN AROUND 
TA. RADIO COMMUNICATIONS INC 
700 S JOHN RODES BLVD, SUITE C1 
MELBOURNE, FL 32904 rey 
. "MAI 


fie Minitor II] Pager 
a Repair Just $32.50 


Price includes all 
Parts and Labor 
5 Day turn time 
90 Day Warranty 


300-822-2180 
1300 N PL Mango Rd #26 a 
West Palm Beach, FL 33409 wee 
Water/Physical Damage and P esi, Sweet 
housing parts not included 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity SERVICE ON MicROPROCESSOR-BASED 
MosiLes, PortasLes AND ConTROL Heaps. 
SuRFACE MOUNT REPAIR. Most REPAIRS $75 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30168 770-948-9566 


TOWER SPACE 


LIN TELEVISION RENTS TOWER SPACE! 


That's right and we have towers in several top DMA’s 
ranging from 80 to 1961 feet. 
Visit our web site for details of existing towers, 
including coordinates, height, maps, etc, at: 
http://www.lintv.com/tower.htm or contact 


Jerry Colvin at 616-966-6804 or 
George Csahanin at 214-523-5957. 


(Terms and conditions will vary depending upon location, height, 
weight and windioad) 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 


Environmentally controlled 
\ equipment enclosures, back-up power, 
RF engineered sites. Secure. 
Premiere sites in Metro Chicago Area—choice of 
Federal State. Govt. & all Class A Systems. 
STAN STANN 
105 MURPHY LAKE ROAD 


PARK RIDGE, IL 60068 (847)823-7713 
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FOR PEOPLE WHO MAKE SMART CHOICES... 


( Smart Person | 


FLASH 
TRUNKING 


Looking for a brand name to trust? Take a look at ICOM! 

ICOM radio products are well known for state of the art technology, ease of 
operation and rugged reliability. ICOM offers you exceptional personal service from a support 
team that many believe is the best in business. Add it all up and you'll see why ICOM radios are 


“ for people who make smart choices. 


We are the radio company for you. 


For free literature, call us at 425-450-6088. | i O M 


[ Optional LTR” Trunking } www.icomamerica.com 


2000 ICOM Amenca, Inc 2380 116th Ave NE, Bellevue, WA 98004 ¢ 425-454-8155 * The Icom logo is a registered trademark al 
ICOM, Inc. © LIK® is a registered trademark of FF lohnsan Company. « LMSNAPMRT600 


Circle (2) on Fast Fact Card 


$28.95 

Microminiature DIP Switch Programmable CTCSS Encoder. 
Includes 64 tones trom 33.0 to 254.1 Hz. 

66" x 1.0B" x .21” 


TS-64 

Sub-miniature Programmable CTCSS Encoder-Decoder, 
Includes 64 tones trom 33.0 to 254.1 Hz. 

78" ¥ 1,70" x 25" 


TS-64DS 


Includes 64 lones trom 33.0 to 254.1 Hz. 
1.25" x 2.0" x 30” 


ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identitication System 
ANI-1 Encoder - 1.13” x .66" x .22” 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4" 


ID-8 $69.95 
Automatic Morse Station Identifier. Meets all FCC 

(D Requirements. Fully tield programmable 

with included keypad. 1.85" x 1.12” x 35" 


TP-3200 


PE-1000 
Desktop Paging Encoder. Two-Tone Sequential. 
other formats available. 7.5" x 7.8" x 2.7" 


$D-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides switched outputs from Two-Tone paging calls 
1.25" x 2.0" x .4 


PE-2P 


1.25" x 2.0" x .4" 


a8 
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ores (egg tT 
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DCS-23 $59.95 
Digital Coded Squetch Encoder-Decoder. Programmable 
fo all 106 DCS codes. 1.36" x 1.18" x 25” 


TE-64D $129.90 FILTERS 


Part 90 Refarming. 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products “INFO FAX” with 24 hour information 


See our complete Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


catalog and product 
descriptions on our 
web site at 4 COMMUNICATIONS SPECIALISTS, INC. 
Ran COTES BERLCOni a 426 WEST TAFT AVENUE « ORANGE, CA 92865-4296 
“1 (714) 998-3021 * FAX (714) 974-3420 


Circle (3) on Fast Fact Card q ENTIRE U.S.A. (800) 854-0547 *FAX (800) 850-0547 tc ) na 


Outside USA or Canada: 
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DIP Switch Programmable CTCSS Encoder-Decoder, 


$279.95 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/DCS codes. In Desktop or Rack Mount versions 


$54.95 
Two-Tone Sequential Encoder. Sub-assembly mounts 
inside radio or other enclosure. Mulfiple call capability 


Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display. Call ws for the lowest cost, 12.5kHz channel spacing. 
Great tor the Benchlop, 5.25" x 3.3" x 1,7" exact replacement, crystal and ceramic IF filters lor 


